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ABSTRACT 

The Paleocene Ravenscrag Formation in Alberta is exposed only in 
the area of the Cypress Hills, in the southeastern part of the province. 
A collection of the microvertebrate fauna from a single locality (Police 
Point) in the Ravenscrag was recovered by application of an underwater 
screening process. Dentitions of fossil mammals in the thanatocoenosis 
are described in detail and identified. A Tiffanian age for the local 
fauna from the Cypress Hills, closest in composition to that from the 
Scarritt Quarry, Melville Formation, Montana, is inferred from 
correlation with known Paleocene mammalian local faunas elsewhere in 
North America: the assemblage includes five species of multituberculates, 
two of which (Parectypodus sinclairi; Mesodma sp. P) were previously 
known only from Torrejonian horizons; Peradectes cf. elegans, the single 
metatherian in the sample, is abundant in known Tiffanian deposits; among 
the thirteen species of eutherians, eight are known from other Tiffanian 
mammalian local faunas, two, Paromomys depressidens and Propalaeosinopa 
diluculi, were previously restricted to the Torrejonian in known 
distribution, and two, Plesiadapis fodinatus and Ectocion osbornianus, 
occur in Tiffanian and Wasatchian deposits. The possible occurrence of 
Nyctitherium in the assemblage is recognized, with implication of a 
temporal extension for that genus from the Eocene. 

The depositional regime of the Police Point locality in the 
Paleocene was probably an inland lake, with large streams emptying from 
the west. The fragmentary nature of the mammalian remains, in part, 
implies stream transport. Remains of large mammals, conspicuously 


absent from the thanatocoenosis, were probably deposited first, farther 
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to the west; concordantly, these occur in rocks of the Paskapoo 
Formation, the equivalent of the Ravenscrag Formation on the Alberta 


plains, west of the Cypress Hills. 
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Pipe ae Leptacodon tener: (A) occlusal view, UA 5799, left Ps, 


length: 1.6, about x 7; (B) occlusal view, UA 5806, 
left ml, length: 1.4, about x25; (C) occlusal view, 
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occlusal view, UA 5894, right ?M5, length: 1.7, 
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INTRODUCTION 

In September, 1961, as part of a study on the surficial geology 
of the Cypress Hills, southeastern Alberta (Fig. 1), Dr. J.A. Westgate, 
of the Department of Geology, The University of Alberta, and a student 
assistant, Mr. L. Hansen, collected rock for radiometric dating from 
bentonitic beds exposed by a slump in Cypress Hills Provincial Park, at 
a site known locally as Police Point. The sample, inadequate for 
potassium-argon dating because of microcline contamination, was found 
to contain abundant broken skeletal parts of small fossil vertebrates, 
including freshwater actinopterygian fishes, salamanders, turtles, 
lizards and mammals; these were recognized in 1966 by Dr. R.C. Fox of 
the Departments of Geology and Zoology, The University of Alberta. 
During the spring and summer of 1966, 1967 and 1969, field parties from 
The University of Alberta, under the direction of Dr. Fox, made smal] 
collections of fossiliferous rock totaling about 1000 lbs. (454.5 kg.) 
from the Police Point locality. To recover the small vertebrate remains, 
the rock matrix was dissociated and flushed with water through 60-mesh 
per inch screens in the laboratory, leaving a concentrate rich in bones, 
teeth and scales (McKenna, 1960; Clemens, 1963); this was then dried, 
sorted under 10 magnifications, and identifiable fossils were removed 
for study. In 1969, at the suggestion of Dr. Fox, I began a study of 
the mammalian fossils in The University of Alberta collections from the 
Police Point locality, a project that had been initiated by Mr. W.G. 
Morris in 1967. 
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The bone in the fossiliferous beds is poorly mineralized and is 
further softened by continuous groundwater seep, which permeates the 
layers of bentonitic clays in situ. Consequently, most of the specimens 
collected for the study are isolated teeth, and many of these are broken 
(both probably from disturbance during field collecting and from washing 
and screening). Only a small number of fragmentary jaws with more than 
one tooth have been recovered, all eutherian. Among multituberculate 
remains, Pas are rare and all are incomplete. Fortunately, pars, highly 
diagnostic in distinguishing among ectypodontid multituberculates, are 
relatively abundant. Undisturbed blocks of matrix, collected from the 
Police Point locality in the spring of 1969 by Mr. D.B. Schowalter and 
myself, were prepared in the laboratory in an attempt to obtain 
associated mammalian dentitions, with fruitless results. 

The fossiliferous beds, approximately 3 feet thick and exposed 

by a slump, occur on the south wall of a ravine, approximately 4372 feet 
above sea level and below about 150 feet of Lower Oligocene conglomerate, 
which caps the Cypress Hills. The Police Point locality, UAR-1, is 
about 16 miles east of the bridage of Elkwater, Alberta, in Lsd. 16, 
Sec. 15, Tp. 8, R. 1, W4 (approximately longitude 110° 03° 40" W, 
latitude 49° 38' 55" N). All but three of the teeth described here were 
collected from UAR-1; UA 5826, UA 5645, and UA 5783 were collected from 
Uipaiommvussell sm 1967)oLocalitys 1 in lsd.4, sec. 16, .ip. 6/7, Ro 105) W5 
(approximately longitude 115° 26' 40" W, latitude 54° 47' 40" N), Swan 
Hills area, Alberta, by Mr. L.A. Lindoe in July, 1969. 

Paleocene mammals from Alberta were first discovered by Barnum 


Brown, American Museum of Natural History, in 1910 from the Paskapoo 
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Formation, near the city of Red Deer, Alberta; these were described by 
him (Brown, 1914) and later, in greater detail, by Simpson (1927). 
Subsequent work by L.S. Russell (1926; 1929; 1932b; 1948; 1958; 1967) 
in the Paskapoo augmented the known diversity of Paleocene mammals from 
Alberta, although many of his original identifications have since been 
revised (see Simons, 1960; Van Valen, 1966; Russell, D.E., 1967). Fox 
(1968) described the only known possibly Torrejonian mammal from the 
Paskapoo; all mammals previously described from that formation are 
Tiffanian in age. This study provides the first record of mammalian 
remains from the Ravenscrag Formation. 

The terminology and measurements used in describing 
multituberculate dentitions follow Simpson (1937a), Jepsen (1940) and 
Clemens (1963); that for therian dentitions (Figs. 2A, 2B) follow 
Clemens (1966) and Szalay (1969). However, two terms as used here need 
further clarification: internal is in reference to the position of the 
most lingual row of cusps on multituberculate molars and Pats, and 
medial, to the position of the middle row of cusps on multituberculate 
upper molars. The term medial, in description of therian dentitions, 
refers to the position near or on an imaginary mid-line drawn 
labiolingually through teeth of the upper dentition, and anteroposteriorly 
through those of the lower dentition. 

Abbreviations in this paper are as follows: UA - The University 
of Alberta, Edmonton; AMNH - American Museum of Natural History, New 
Or keel tyeeNe) ee PU Princeton University, Princeton, N.J-; L ~ length; 
W - width; AW - anterior width; PW - posterior width; UAR - University 


of Alberta Ravenscrag Formation; UAP - University of Alberta Paskapoo 
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Formation; P - premolar, DP - deciduous premolar, M - molar, with 
Superscript referring to upper, and subscript to lower. All measurements 


are in millimeters. 


GEOLOGY 

The Cypress Hills are an erosional remnant located in 
southeastern Alberta and southwestern Saskatchewan. The Hills 
(approximately 2500 feet above the Alberta plains) were uplifted during 
a major early Tertiary, pre-Oligocene Laramide orogenic pulse. 
Subsequently, large rivers flowed eastward from the Rocky Mountains 
across Alberta and Saskatchewan; these rivers deposited what is now the 
Lower Oligocene conglomerate of the Cypress Hills Formation. The 
conglomerate subsequently acted as a protective cap during post-0ligocene 
erosion of the southern plains of Alberta and Saskatchewan (Dr. J.A. 
Westgate, pers. comm., 1971). 

The type section of the Ravenscrag Formation is “extensively 
exposed in the valley of the Frenchman River, from Ravenscrag to Eastend" 
(Russell, L.S., 1965:134) and was first measured by McConnell (1885) and 
described by McLearn (in Fraser, et al, 1935). McLearn grouped post- 
Battle Formation rocks in southeastern Saskatchewan into the Ravenscrag 
Formation, which was separable into two lithologic units: a lower phase 
of "thick, massive or coarsely cross-bedded, medium grained sandstones 
with rare coal seams" (Furnival, 1946:94), and an upper phase of "fine 
sandstones, clays and shales light gray to buff ... (and) lignite beds, 
many of them workable coal seams" (Russe la leesnen| 95068 ld eee Furndival 
(1946) restricted the Ravenscrag Formation to this upper unit and 
recognized the lower part, which yielded dinosaur bone, as the 
Cretaceous Frenchman Formation, equivalent in age to the Lance and Hell 
Creek Formations in Wyoming and Montana, respectively. Russell (1950) 


used the stratigraphically lowest workable coal seam in the Ravenscrag 
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as the boundary between that and the Frenchman Formation. 

In southwestern Saskatchewan, the Ravenscrag Formation, as 
defined by Furnival and followed here, is approximately 200 feet thick, 
is overlain by the Lower Oligocene conglomeratic sandstone of the Cypress 
Hills Formation, and contains fossil plants and molluscs similar to 
those from the Fort Union Series in Montana (Russell, L.S., 1950). The 
Ravenscrag is divisible into two lithologic phases: a lower gray unit, 
“comparable to the Ludlow and Lebo Formations of eastern Montana and 
adjacent North Dakota" (Russell, L.S., 1950:31), and an upper, buff 
unit, “almost identical lithologically with the Tongue River Formation" 
of North Dakota (Russell, L.S., 1950:31). 

Russell (1932a) assigned post-Battle Formation rocks in 
southeastern Alberta to the Ravenscrag Formation and correlated these 
"from gray to buff, fine-grained, cross-bedded sandstones" (Russell, 
L.S., 1950:32) with the upper, buff unit of the Saskatchewan Ravenscrag. 
This implied that the lower gray phase of the latter was absent on the 
Alberta side of the Cypress Hills. Furnival (1946), however, correlated 
the Alberta Ravenscrag as defined by Russell with the sandstones of the 
Frenchman Formation in Saskatchewan. This disagreement was partially 
resolved in 1950 when Russell showed that post-Battle sediments of 
Saskatchewan and Alberta are progressively younger from east to west; 
these sediments are overlain by Cretaceous deposits (Frenchman Formation) 
only as far west as Ravenscrag village, which is east of the 
Saskatchewan-Alberta border. The lower gray part of the Ravenscrag is 
present between this village and the border, whereas "farther west only 


the upper, buff portion of this formation is present" (Russell, L.S., 
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1950:35). Fossil non-marine molluscs from Ravenscrag beds near Eagle 
Butte in the Cypress Hills of Alberta were described by Dyer (in 
Williams and Dyer, 1930), revised by Russell (1932a; Russell and Landes, 
1940), and are closely similar to those from the Fort Union Series, 
Montana, Ravenscrag Formation, Saskatchewan, and Paskapoo Formation of 
central Alberta (Russell, L.S., 1965). 

The Alberta Ravenscrag, exposed only in the Cypress Hills, "is 
predominantly a sandstone formation, the typical beds being of medium 
to rather coarse grain, massive, cross-bedded, buff in colour, and with 
indurated lenses" (Russell and Landes, 1940:93). However, in some 
sections, higher beds of the Ravenscrag Formation "include a large 
proportion of clays and clayey sandstones" (Russell and Landes, 1940:95). 
UAR-1 occurs within these bentonitic clay beds. Coal bearing beds 
underlie the Ravenscrag sediments in Alberta and are correlated with 
the carbonaceous beds that separate Furnival's Frenchman and Ravenscrag 
Formations in Saskatchewan. Westward, the Ravenscrag of the Cypress 
Hills is equivalent to at least part of the Paleocene Paskapoo Formation 
of the Alberta plains (Russell and Landes, 1940). It should be noted 
that correlation of the Alberta Ravenscrag with the type section of that 
formation in Saskatchewan has never been demonstrated by continuous 
mapping, and is supported only by inference from Russell's evidence, 
reported above. 

The extremely fine-grained nature of the distinct, thinly 
bedded, bentonitic deposits of the Police Point locality implies that 
the ash beds were deposited in a low energy environment. The great 


abundance of tooth plates, scales and vertebrae of freshwater fish 
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indicates that the Police Point area may have been an inland lake during 


Paleocene time, in which ash falls accumulated. 
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Fig. 2A. Diagram of hypothetical eutnerian upper molar illustrating 
the tooth nomenclature used in this paper (modified from 


Szalay, 1969). 
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Fig. 2B. Diagram of hypothetical eutherian lower molar illustrating 
the tooth nomenclature used in this paper (modified from 


Szalay, 1969). 
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SYSTEMATICS 
Class MAMMALIA Linnaeus, 1758 
Subclass ALLOTHERIA Marsh, 1880 
Order MULTITUBERCULATA Cope, 1884a 
Suborder PTILODONTOIDEA (Sloan and Van Valen, 1965) 
Family PTILODONTIDAE Gregory and Simpson, 1926 
Ptilodus Cope, 188la 


Ptilodus montanus Douglass, 1908 
Fag oselablentl) 


Referred specimens.- P+: UA 5643, UA 5644, UA 5645; 
M-: UA 5646, UA 5647, UA 5648; 
Pa: UA 5649; 
My: (tentatively referred) UA 5650, UA 5651, UA 5652; 
My: UA 5653, UA 5654, and fragments of P='s, ME's and Mr's. 

Locality.- UAR-I, Ravenscrag Formation, Alberta; UAP-13, Paskapoo 
Formation, Alberta. 

Known distribution.- Ravenscrag Formation, Alberta; Paskapoo 
Formation, Alberta; Gidley Quarry, Lebo Formation, Fort Union Series, 
Montana; Hoback Formation, Wyoming; Bison Basin Tiffanian, Fort Union 
Series, Wyoming; Shotgun Local Fauna, Fort Union Series, Wyoming. 

DESCRIPTION 

ei The internal cusps are heavily worn on UA 5643 (cusp formula, 
6:11) and UA 5644; the posteroexternal two-thirds of the crown is 
broken on UA 5644 (cusp formula, 3+:11); the cusp formula on UA 5645 
T5302 92 


The crown on UA 5643 and UA 5644 is long, low and concave in 
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lateral profile; in occlusal view, the anteroexternal bulge is wide and 
approximately one-third of the length of the crown. On UA 5645 the 
crown is straight in lateral profile and the anteroexternal bulge is 
about one-half of the length of the crown. The external cusps on the 
three pais are pyramidal and well separated from each other. On UA 5643 
and UA 5644 the second external cusp is largest and opposite the third 
internal cusp. A small cuspule, larger on UA 5644, occurs anterior to 
the first external cusp, and on UA 5643, posterior to the ultimate 
external cusp. On UA 5645, the largest external cusp, the third, is 
opposite the fourth internal cusp; accessory cuspules are lacking. On 
the three P-'s much of the enamel on the crown and lateral faces of 

the cusps is vertically wrinkled and rugose. The anterior and posterior 
margins of the crown do not overhang the roots; the posterior root is 
much longer anteroposteriorly than the anterior root. 

ml - The three referred M-'s are posterior fragments. On UA 5648 the 
internal row, nearly complete, consists of seven cusps. The cusps 
preserved on the three mits are large and pyramidal, except for the 
posterior medial cusp, which is subcrescentic. The internal cusps are 
smaller than those in the medial and external rows and progressively 
decrease in size anteriorly. In both the external and internal rows 
the ultimate and preultimate cusps are joined into a ridge that extends 
obliquely to the base of the posterior medial cusp. Deep vertical 
grooves occur on the medial faces of the external and internal cusps 
and on the lateral faces of the medial cusps. 


ae UA 5649 is the central part of a broken right Pas which lacks 
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inferior three quarters of the labial face. The fragment is large 
(length, 4.3mm; lingual height, 4 5mm) , bears 7 serrations, and 12 
ridges are preserved on its lingual face. 

Mr-- The three My's thought to pertain here are nearly complete, and 
have an identical cusp formula of 7:6. On each specimen the base of 
the crown bulges slightly externally below the second external cusp, 
the anterior edge of the crown is concave and the posterior edge is 
oriented obliquely posteroexternally. The cusps are large and the 
two cusp rows converge anteriorly. 

The external cusps are broader at the base and approximately 
one-third lower than the internal cusps. In the external row, the 
cusps decrease in height progressively anteriorly and posteriorly from 
the third, which is cae pyramidal and four-sided. The fourth and 
fifth cusps are subcrescentic and three-sided, with the anterior and 
internal faces of each forming a continuous convex surface. On UA 5651 
the vertical posteromedial edge of the fourth and fifth cusps continues 
posteriorly, internal to the base of the next posterior cusp at its 
Side. The sixth and seventh cusps are joined together almost to their 
apices. 

In the internal row, the size of the cusps decreases 
progressively anteriorly and posteriorly from the fourth cusp, the 
highest on the crown. The anteriormost cusp, the smallest on the 
crown, is pyramidal and bears a vertical ridge on its medial face. 

The second, third and fourth cusps are subcrescentic and each bears 


two vertical ridges on its medial face that enclose a shallow, vertical 
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depression. These ridges branch approximately two-thirds down the 
medial face of the fourth cusp on the three referred Mr's, and only 
the posterior vertical ridge branches on the second and third cusps 

on UA 5651 and UA 5650. In addition, two short, vertical ridges occur 
on the posterior slope of the fourth cusp on UA 5651. The fifth cusp 
on the three Mr's is more crescentic than the other internal cusps. 
The posterior slope of the cusp is concave, faces posteromedially, and 
is separated from the convex anterior slope by a sharp, internal 
vertical edge. One or two small ridges occur on the anteromedial face 
of the cusp. The fifth and sixth cusps are joined together; the sixth 
is developed as a crest which curves medially, ventrally and posteriorly 
and is continuous with the ultimate external cusp. A variable number 
of tiny cuspules occur on the crest of the sixth internal cusp. 

My. - The Mz "s referred here have a cusp formula of 4:2. The four 
cusps of the external row are subequal in height, lower than the internal 
cusps, and united into a crest. The apex of the first external cusp is 
free, whereas the apices of the second, third and fourth cusps are 
joined. The median face of each external cusp bears a heavy vertical 
ridge that on the first three cusps divides approximately half way down 
the height of the cusp. The last external cusp is elongate, possibly 
from the union of two cusps. 

The anterior internal cusp, largest and highest on the crown, 
is subcrescentic. The second internal cusp leans strongly posteriorly; 
its anterior slope is long, low, convex and nearly horizontal in lateral 


profile; its posterior slope is short, straight and nearly vertical. 
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These two cusps are separate almost to their bases. Their median faces 
bear strong ridges separated by deep vertical grooves. A low, cuspidate 
cingulid extends posteroexternally from the posterior side of the base 
of the last internal cusp to the vertical posterior edge of the last 
external cusp, and forms the posterior and posterointernal border of 
the crown. 
DISCUSSION 

The P='s referred here are similar in size and cusp formula to 
Ptilodus and Prochetodon cavus Jepsen, 1940, but are closest in shape 
of the crown to the former; pe of Prochetodon cavus (PU 14435) is much 
narrower labiolingually than ps of Ptilodus and those described here. 
A third row of cuspules labial to the anteroexternal row is generally 
present on pats of Ptilodus mediaevus Cope, 1881, usually lacking in 
P. montanus and is absent from PU 14468, the only described pt OTE. 
wyomingensis Jepsen, 1940, and from the pits referred here. In 
resembling P. montanus, the pats from the Cypress Hills are wider than 
P. wyomingensis, bear more robust cusps and have a longer internal 
row. The wide range in venath of the pig (4.8mm-6.2mm) is almost 
identical to that observed by Simpson (1937) for P. montanus. The 
fragment of Pa described here cannot be assigned with certainty, and 
is tentatively referred on the basis of size alone. The allocation 
of the Mr's is also tentative; their cusp formula (7:6) is high 
compared to the formula 5-6:4-5 for My's of known species of Ptilodus, 
but the size and shape of the crown is similar to Mr's of known 


species of the genus. Among Paleocene multituberculates, Mrs of 


Parectypodus jepseni Simpson, 1935a, and Ectypodus musculus Matthew 
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Table 1. Dimensions of teeth of Ptilodus montanus, loc. UAR-1I, 
Ravenscrag Formation, Cypress Hills, Alberta, and 
loc. UAP-13, Paskapoo Formation, Swan Hills, Alberta. 


Specimens pa ml My Mx 


UA 5644 5.4 
UA 5643 are 
UA 5645 4.8 
UA 5646 --- 2,6 


UA 5648 --- 2.4 
UA 5647 --- 2,9 


UA 5650 
UA 5651 
UA 5652 


Sw 
Br, er 
— Ph— 
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UA 5653 
UA 5654 
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and Granger, 1921 have a cusp formula (8-7:6) similar to that of the 
My's described here, but are much smaller than the Cypress Hills 
specimens. The assigned Me's and M5's do not differ significantly 
from P. montanus. 


Family ECTYPODONTIDAE Sloan and Van Valen, 1965 
(original name emended, Van Valen and Sloan, 1966) 


Neoplagiaulax Lemoine, 1882 


Neoplagiaulax hunteri (Simpson, 1936) 
(Fig. 4; Table 2) 
Referred specimens. - pa: UA 5655, UA 5656, and fragment UA 5657, 
UA 5658, UA 5659, UA 5660, UA 5661, UA 5662, UA 5663, UA 5664, UA 5665; 


-: UA 5666, UA 5667, and fragments UA 5668, UA 5669, UA 5670, UA 5671, 
UA 5672, UA 5673, UA 5674, UA 5675, UA 5676, UA 5677, UA 5678; 


= 2 UA.567,9:; 
My: UA 5680, UA 5681, UA 5682, UA 5683, UA 5684; 
M5: UA 5685, UA 5686, UA 5687, UA 5688. 


Locality.- UAR-1, Ravenscrag Formation, Alberta. 

Known distribution.- Ravenscrag Formation, Alberta; Circle Local 
Fauna, Fort Union Series, Montana; Scarritt Quarry, Melville 
Formation, Fort Union Series, Montana. 

DESCRIPTION 


poe UA 5655 and UA 5656, the most nearly complete of the referred 


pats, have a cusp formula of 2:8. The anteroexternal bulge is 


pronounced and widest slightly posterior to the second external cusp. 
The anterior and posterior edges of the crown overhang the anterior 


and posterior roots, respectively. 
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The first external cusp is small and opposite the first internal 
cusp. The second external cusp is large, pyramidal, broad at the base 
and opposite the second and third internal cusps. On UA 5657 and 
UA 56598, two broken pats, the large external cusp occurs opposite the 
third and fourth internal cusps. 

The anterior slope of the blade is high and arcuate in lateral 
profile; the posterior slope is gently concave. On UA 5655 the 
penultimate internal cusp is highest; thelast two internal cusps are 
heavily worn on UA 5656 and their relative heights cannot be determined. 
The internal cusps are large and the intercusp grooves do not extend 
vertically below the bases of the cusps. A small, weak posterobasal 
cusp occurs on UA 5655 and UA 5656. 


ml The referred mits Varveslignulyein cusp, formulassssil-/,on 


UA 5666 and 9:10:7 on UA 5667. The crown on both specimens is concave 
in lateral profile and the internal row is approximately two-thirds 
(on UA 5666) or three-quarters (on UA 5667) of the total length of the 
crown. Either the penultimate or antepenultimate cusp can be largest 
in the external and internal rows; the ultimate cusp is largest in the 
medial row. 

The external cusps are subcrescentic and the internal face 
of each is worn flat. The medial cusps are large and crescentic 
posteriorly and are progressively smaller and more subcrescentic 
anteriorly. The crescentic cusps have broad, short bases and are more 


nearly vertical than the crescentic medial cusps on mits of Mesodma 


sp. P from the Ravenscrag Formation, Cypress Hills, Alberta. The 
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internal cusps, much smaller than the medial or external cusps, are 
large and crescentic posteriorly and are progressively smaller and more 
subcrescentic anteriorly. The ultimate internal cusp is tiny. On one 
broken specimen, UA 5672, deep grooves occur on the occlusal faces of 
the cusps. 

we, - The only referred me (UA 5679) has a cusp formula of 1:4:4. The 
anterior wall of the crown is shallowly concave. A strong cingulum 
runs posterointernally from the anterior external cusp to the posterior 
medial cusp and forms the external margin of the crown. The medial 
cusps, of which the fourth is largest, are broad at the base and 
crescentic; a deep, wide valley separates the third and fourth medial 
cusps. The internal row is developed as a high, laterally compressed 
ridge that curves posteriorly to the internal side of the posterior 
medial cusp at its base. The medial faces of the internal cusps are 
worn and flat, and bear deep, vertical grooves. 

My -- UA 5680 (cusp formula, 8:5) and UA 5681 (cusp formula, 9:5) are 
the most complete of the referred Mr's. In occlusal aspect the anterior 
edge of the crown is slightly concave and the posterior margin is 
oriented obliquely posteroexternally. The size of the cusps in the 
external row decreases progressively anteriorly and posteriorly from 
the fourth external cusp, except for the ultimate external cusp, which 
is largest in the row and highest on the crown. The first external 
cusp is smallest on the Mrs the second and third are pyramidal and 
are upright; the fourth is subcrescentic and the fifth to penultimate 


cusps are fully crescentic, with their apices directed posteriorly. 
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The ultimate external cusp seems to be a union of two cusps, and its 
posterointernal edge descends to the floor of the crown to join the 
cuspidate posterior crest of the ultimate internal cusp. Dimple-like 
depressions occur on the external faces of the external cusps. 

The internal cusps, of which the second is highest, are 
pyramidal, and bear heavy vertical ridges on their medial faces. The 
first four internal cusps are joined along approximately one-half of 
their height, the fourth and fifth along about three-quarters of their 
height. The apices of the first three internal cusps are directed 
nearly vertically, whereas those of the Fourth and fifth cusps are 
tipped slightly posteriorly. 

Ma. ~ The cusp formula is 6:2 on UA 5685 and 7:2 on UA 5686. The 
external cusps are crescentic and united into a high crest in which the 
apices of the cusps are progressively more distinct anteriorly. The 
first internal cusp is high and subcrescentic; its apex is directed 
posteriorly and a shallow depression occurs on its internal face. The 
anterior face of the second internal cusp is almost horizontal in 
lateral profile; its posterior face is long and ridge-like, and curves 
posteriorly and externally to the floor of the crown; it is continuous 
with the posterior vertical edge of the last external cusp. 

DISCUSSION 

Ectypodus hunteri, described by Simpson (1936) from the 
Tiffanian Scarritt Quarry, was referred to Neoplagiaulax by Sloan (in 
Van Valen and Sloan, 1966; Russell, D.E., 1967). On pats of 
Neoplagiaulax and those described here the penultimate or 


antepenultimate internal cusp is highest and the posterior slope of 
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Table 2. Dimensions of teeth of Neoplagiaulax hunteri, loc. UAR-1, 


Ravenscrag Formation, Cypress Hills, Alberta. 


Specimens ps ml me My My 


UA 5655 
UA 5656 


UA 5666 2 
UA 5667 ae 


UA 5679 ibs), pay) 


UA 5680 
UA 5681 
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the blade is straight or gently concave; the ultimate internal cusp 

is highest on Pats of Ectypodus and Mesodma, and the posterior slope 

of the blade is strongly concave on pat of Parectypodus (R.E. Sloan, 
pers. comm., 1971). The teeth described here are significantly smaller 
in known parts of the dentition than Neoplagiaulax grangeri (Simpson, 
1935a), N. hazeni (Jepsen, 1940) and N. douglassi (Simpson, 1935a) 


and do not differ significantly from AMNH 33869, 33870, 33995, 33996, 
specimens of N. hunteri from Scarritt Quarry, Montana (R.E. Sloan, 
pers. comm., 1971). 


Parectypodus Jepsen, 1930a 


Parectypodus sinclairi (Simpson, 1935a) 
Fig. 5; Table 3) 


Referred specimens. - pa: UA 5689, UA 5690, UA 5721, and fragments 
UA 5691, UA 5692, UA 5693; 


Ls UA 5694, UA 5695, and fragments UA 5696, UA 5697, UA 5698, 
UA 5699; 
2 


: UA 5700, UA 5701, UA 5702; 
: UA 5703, UA 5704, UA 5705, UA 5706, UA 5707, UA 5708; 
SRUATS7O9s UASS/ 10S UARS7 Al 5) UAe57.12,.UA 5713;5..UA,5714, 
UA 5715, UA 5716, and a number of broken My "ss 
: UA 5717, UA 5718, UA 5719, and fragment UA 5/20. 
Locality.- UAR-1, Ravenscrag Formation, Alberta. 
Known distribution.- Ravenscrag Formation, Alberta; Gidley Quarry, 
Lebo Formation, Fort Union Series, Montana. 
DESCRIPTION 
4 


P-.- The referred pats have a cusp formula of 2:6. Of the two 


external cusps, the first is smaller and opposite the first internal 
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cusp. The second external cusp may be opposite either the second 
internal cusp or the groove between the second and third internal 
cusps. The blade is low and its cusps are progressively smaller and 
closer together posteriorly. The external face of the blade is nearly 
vertical above its base; the internal face slopes obliquely to the 
internal edge of the base of the crown. In lateral profile, the 
anterior slope of the blade is convex, with the penultimate internal 
cusp highest; the posterior slope is concave. Posterobasal cuspules 
are present on UA 5721 and on UA 5691, a posterior fragment of a right 
pe, On UA 5689 and UA 5690 the base of the crown is too worn posteriorly 
to discern the presence of accessory cuspules. 

wl, - The cusp formula is 9:10:7 on UA 5694 and 8:9:6 on UA 5695. In 
occlusal view the crown on the mb's tapers anteriorly and its anterior 
edge is oriented Spiced, posteroexternally. The anterior root is 
longer anteroposteriorly and narrower than the posterior root. 

The cusps of the external and internal rows are progressively 
smaller anteriorly from the penultimate cusp. The external cusps are 
upright, pyramidal, with flat, worn medial faces. In the medial row 
the posterior cusps are large and crescentic; anteriorly the cusps are 
smaller and more subcrescentic. The internal row of cusps occupies 
approximately the posterior three-quarters (on UA 5694) or two-thirds 
(on UA 5695) of the lingual border of the crown. The internal cusps 
are subcrescentic and lean strongly anteriorly. The ultimate internal 
and external cusp is small and united into a ridge with the penultimate 
cusp. 

Me, - The cusp formula on the Me's is 1:4:4-5. A cingulum runs 


obliquely posterointernally from the low, ridge-like anterior external 
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cusp to the ultimate medial cusp and forms the external margin of the 
crown. The medial cusps are crescentic and lean anteriorly; the apex 

of the first is depressed and joined to the second medial cusp; the 
second and third medial cusps are joined almost to their apices; the 
fourth cusp is separate. The internal cusps, more nearly subcrescentic 
than the medial cusps, are united into a high ridge that is progressively 
lower posteriorly. The apices of the internal cusps are free and point 
anteriorly. Vertical grooves occur on the medial face of each internal 
cusp and are most pronounced on the ultimate internal cusp. 

Paee All of the Pas allocated to P. sinclairi are posterior fragments, 
so that determination of the number of serrations or ridges is not 
possible. Posteriorly, the blade and base of the crown form an angle 
of approximately 140 degrees. The size of the serrations increases 
posteriorly, and the last two serrations approach the size of the cusps 
on Mz's of this species. On the internal face of the broken Pas two 
strong ridges curve posteroventrally, one from between the 
antepenultimate and penultimate serrations, the other from between the 
penultimate and ultimate serrations. Anteroventrally directed ridges 
do not originate from the last two serrations on either face of the 
Pq S- 

Mz. - The cusp formula of the referred Mr's omy aoe xGOD Ua Ol UNO / dais 
on which there are eight external cusps. A tiny cuspule occurs on the 
='s with 


] 
seven external cusps. On UA 5713 this cuspule is large enough to be 


anterior slope of the anteriormost external cusp on those M 


counted as a true cusp. 


The rows of cusps diverge posteriorly. The anterior edge of 
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the crown is shallowly concave and projects anteriorly slightly beyond 
the anterior root. The posterior margin of the crown is oriented 
posterointernally and is continuous with the posterior root. An 
interradicular crest joins the two roots along the base of the crown. 

The external cusps progressively increase in size posteriorly; 
anteriorly these are conical, posteriorly subcrescentic to crescentic. 
The internal cusps, except for the first, are higher and larger than the 
external cusps. The anteriormost internal cusp is nearly conical, the 
second and third are subcrescentic and the fourth is long and ridge-like, 
resembling the union of two cusps. The medial face of each of the three 
posterior internal cusps is straight, vertical and marked by a shallow 
depression. 

Ms. - The cusp formula on the referred M5'S 159422 ae neran terior. face 
of the crown is nearly flat. The external cusps are crescentic, subequal 
in height and united into a ridge, in which only the third and fourth 
cusps are joined together to their apices. 

The first internal cusp is crescentic, tallest on the crown and 
directed nearly vertically. The second internal cusp is pyramidal and 
lower and longer anteroposteriorly than the first internal cusp. The 
two cusps are well separated from each other and a deep, vertical 
depression occurs on the medial face of the first internal cusp. A 
cingulid runs posteroexternally from the ultimate internal cusp to the 


last external cusp and forms the posterior and posterointernal border 


of the crown. 
DISCUSSION 


The specimens from the Cypress Hills agree in size, morphology 
of the crown, and the lower molars in cusp formula, with Parectypodus 


sinclairi, previously known only from Gidley Quarry, from parts of the 
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Table 3. Dimensions of teeth of Parectypodus sinclairi, loc. 


Ravenscrag Formation, Cypress Hills, Alberta. 
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lower dentition (Simpson, 1935a). Sloan (in Van Valen and Sloan, 1966; 
Russell, D.E., 1967) referred Simpson's ?Ptilodus sinclairi to 
Parectypodus partly on the basis of the large obtuse angle formed by 


the posterior slope of the crown and its base on the Pz (R.E. Sloan, 


ne 
pers. comm., 1971). 

The isolated Pats from the Cypress Hills resemble pats of known 
species of Parectypodus in cusp formula and in the strongly concave 
posterior slope of the internal crest (R.E. Sloan, pers. comm., 1971). 
The isolated parts of the upper dentition differ significantly in size 
and cusp formula from Parectypodus laytoni (Jepsen, 1940) and are 


referred to P. sinclairi on size association with the isolated parts of 


the lower dentition. 
Mesodma Jepsen, 1940 


Mesodma sp. P 
Fig. 6; Table 4) 


( 
Referred specimens.- ps: UAeo7 22 URS 5/230 UA 5/58 se UA 65/24 UARSI 25, 


and a number of fragments; 


1. UA 5726, UA 5727, UA 5728; 


fe UAB oreo SeUAS OOO -mUABO/ oe UAe 5/325 UA) 5/33, UA 5/345 UA 5/35; 
UA 5736, UA 5737, UA 5738, UA 5739, UA 5740, UA 5741; 
: fragments UA 5742, UA 5743, UA 5744, UA 5745, UA 5746, UA 5747, 
UA 5748, UA 5749, UA 5750, UA 5751; 
sUAR 5/52; 
M5: UA 5753, UA 5754, UA 5755, UA 5756, UA 5757, and a number of 
fragments. 

Locality.- UAR-1, Ravenscrag Formation, Alberta. 


Known distributicn.- Ravenscrag Formation, Alberta; Gidley Quarry, 


Lebo Formation, Fort Union Series, Montana (R.E. Sloan, pers. comm., 1971). 
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DESCRIPTION 


pore The cusp formula of the referred P=-'s is 2-3:6-7. In occlusal 


view the labial margin of the crown resembles an elongate sigmoid curve, 
with a moderate anteroexternal bulge and a much smaller expansion above 
the fifth and sixth internal cusps. The crown slightly overhangs the 
roots anteriorly and posteriorly. 

The size of the external and internal cusps increases posteriorly. 
On the pats with three external cusps, the latter occur opposite the 
first, second and third internal cusps, respectively (UA 5725 and 
UA 5724), or opposite the second to fourth internal cusps, respectively 
(UA 5723). When two external cusps occur, they are opposite the first 
and second internal cusps, respectively. The anterior slope of the 
internal crest is straight and low in lateral profile; the posterior 
Slope is short and straight or slightly convex. The ultimate internal 
cusp is highest on the crown and is the first cusp to wear. The 
intercusps grooves onthe blade progressively increase in length 
posteriorly and extend along approximately one-third the height of the 
blade. Two posterobasal cuspules occur on either side of a pit-like 
depression, and are heavily worn on most of the referred pats, 


ml. - The mits thought to pertain here have a cusp formula of 


8-9:9-10:5. The crown in occlusal aspect narrows anteriorly, is 

concave in lateral profile and its anterior and posterior edges slightly 
overhang the roots beneath. In the external and internal rows the cusps 
are subcrescentic, and the penultimate cusp is largest and forms a ridge 
with the ultimate cusp. The medial cusps are large and crescentic 
posteriorly and become progressively smaller and subcrescentic 


anteriorly. The crescentic cusps of the medial row are lower, lean 


more strongly anteriorly and have a longer base than those on the mits 
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of Neoplagiaulax hunteri and Parectypodus sinclairi. On UA 5727 and 
UA 5728 the internal row is one-half the length of the crown and ends 
anteriorly at the fifth medial cusp. On UA 5726 the internal row 
provides two-thirds of the lingual border of the crown and meets the 
medial row anteriorly at the fourth medial cusp. 

Hoe The cusp formula on the referred Me's Lome Seem Nesap Ler OF 
face of the crown is concave and the anterior and posterior edges of 
the crown do not overhang the roots beneath. A narrow cingulum runs 
posterointernally from the low, ridge-like external cusp to the 
ultimate medial cusp, and forms the external margin of the crown. The 
first medial cusp is depressed and arises from the anterior slope of 
the second medial cusp. The second and third medial cusps are high, 
crescentic, with a large space between, and lean anteriorly. The 
internal cusps, more nearly vertical than the medial cusps, are 
subcrescentic and progressively decrease in size posteriorly. The 
first two internal cusps are joined along most of their height; the 
last internal cusp is more nearly separate. 

Paeo All of the referred Pas are either anterior or posterior 
fragments. The posterior slopeof the blade and the base of the crown 
form an angle of approximately 100 degrees. In lateral profile the 
Pas are lower than those of Parectypodus sinclairi (posterior angle 
approximately 140 degrees) and slightly higher than the Pa of Mimetodon 
silberlingi (posterior angle approximately 100 degrees). Anteroventrally 
directed ridges do not originate from the posterior two serrations. On 
UA 5742, the most nearly complete Pas a deep groove extends 
posteroventrally from between the posterior two serrations to the 
posteroexternal depression. 

Ms.- UA 5752, a left My» has a cusp formula of 6:4. The anterior edge 


| 
of the crown is concave in occlusal aspect and slightly overhangs the 
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anterior root. The crown in occlusal outline is more nearly rectangular 
than on Mr's of Parectypodus sinclairi. The two cusp rows barely 
converge anteriorly, and the external row extends posteriorly for only a 
short distance beyond the internal row. The posterior edge of the crown 
is oriented slightly posteroexternally, in contrast to the greater degree 
of obliquity of the posterior margin of the crown on My's of similar 

size of P. sinclairi. An interradicular crest, present on My's of 
Powsinelaitis a swabsent on UA»5752. 

The relative sizes of the external cusps cannot be determined 
because of wear. The first two external cusps appear nearly conical; 
the remaining external cusps are subcrescentic. The internal cusps 
are subcrescentic, and are larger than the external cusps and 
approximately twice as high. The medial faces of the internal cusps 
are worn flat, whereas their external faces are convex in occlusa!] 
aspect. The ultimate internal cusp is long, high and ridgelike. 

Ms. - All of the referred M5's have a cusp formula of 3:2. The 
anterior face of the crown is concave in occlusal aspect. The external 
cusps increase in size posteriorly; the first two are crescentic, the 
third is subcrescentic and bears a vertical groove on its large medial 
face. A narrow cingulum curves anterointernally from the third 
external cusp to the second internal cusp. 

The anterior internal cusp is crescentic and highest on the 
crown. The second internal cusp is crest-like, with a long, convex 
anterior slope, a short, straight, vertical posterior slope, and a 
flat, vertical medial face. 

DISCUSSION 
Mesodma sp. P is presently being described by Dr. R.E. Sloan, 


University of Minnesota. The parts of the lower dentition described 
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Dimensions of teeth of Mesodma sp. P, loc. UAR-1, 
Ravenscrag Formation, Cypress Hills, Alberta. 
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here do not differ significantly from AMNH 35298, a fragment of a lower 
jaw with Pa-M5; from Gidley Quarry, Montana, which typifies this 
species (R.E. Sloan, pers. comm., 1971). 

The parts of the upper dentition are referred partly on the 
basis of size association with the isolated parts of the lower 
dentition. In addition, Mesodma-like features on the ptt described 
here are: cusp formula (2-3:6-7), the ultimate internal cusp is highest 
and the posterior slope of the blade is straight or somewhat convex. 
The mb's and Me's are Mesodma-like in the shape of the crown and cusp 
formula (Clemens, 1963; R.E. Sloan, pers. comm., 1971). Mesodma sp. P 


is the smallest known Paleocene species of Mesodma. 


Mimetodon Jepsen, 1940 


Mimetodon silberlingi (Simpson, 1935a) 
(Fig. 7) 


Referred specimens. - Pz? UAS7 59° 

Locality.- UAR-1, Ravenscrag Formation, Alberta. 

Known distribution.- Ravenscrag Formation, Alberta; Rock Bench 
Quarry, Polecat Bench Formation, Wyoming; Gidley Quarry, Lebo Formation, 
Fort Union Series, Montana; Olive Local Fauna, Fort Union Series, 
Montana; Shotgun Local Fauna, Fort Union Series, Montana. 

DESCRIPTION 

Le The only tooth of M. silberlingi in the assemblage from the 
Cypress Hills is a posterior fragment of a right PA (UA 5759). The 
angle formed by the posterior slope of the blade and the base of the 
crown is approximately 100 degrees. Three strong ridges, one from 
each of the posterior three serrations, curve posteroventrally toward 
the depression on the posterodorsal corner of the Pa: 


DISCUSSION 


In its low lateral profile and in possessing three strong 
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posterior ridges, UA 5759 resembles AMNH 35499, a partial lower jaw 
with PaMy of Mimetodon silberlingi from Gidley Quarry, Montana 
(Simpson, 1935a). Sloan (in Van Valen and Sloan, 1966; Russell, D.E., 
1967) provisionally referred Simpson's Ectypodus silberlingi to 
Mesodma, but has since allocated E. silberlingi to Mimetodon (R.E. Sloan, 
pers. comm., 1971). 
Infraclass METATHERIA Huxley, 1880 
Order MARSUPIALIA Illiger, 1811 
Superfamily DIDELPHOIDEA Osborn, 1910 
Family DIDELPHIDAE Gray, 182] 
Peradectes Matthew and Granger, 1921 


Peradectes cf. elegans Matthew and Granger, 192] 
(Fig. 8) 


Referred specimens. - ml: UA 5760; 
probable My or M5: UA 5761, UA 5762. 

Locality.- UAR-1, Ravenscrag Formation, Alberta. 

Known distribution.- Ravenscrag Formation, Alberta; Circle Local 
Fauna, Fort Union Series, Montana; Mason Pocket, San Jose Formation, 
Colorado; Saddle Locality, Bison Basin Tiffanian, Fort Union Series, 
Wyoming (distribution of P. elegans). 

DESCRIPTION 


ul. The protocone, paracone and metacone are high and well developed 


on UA 5760 (length, 1.6mm; anterior width, 1.5mm; posterior width, 
2.1mm). The protocone, slightly lower than the metacone, is as tall as 
the paracone. The metacone is slightly taller, larger and more lingual 
than the paracone; both cusps lean labially and are labially concave 


in lateral profile. In occlusal view, the labial face of the metacone 


is convex anteriorly and concave posteriorly. A sharp median ridge, 
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accentuated by a depression on each side, descends the labial face of 
the paracone between the pre- and postparacristae and ends on the 
stylar shelf, lingual to stylar cusp "B". 

The metastylar area is wider than the parastylar area and the 
ectoflexus is median and shallow. The stylar shelf bears five stylar 
cusps along its labial edge. Stylar cusp "A" is anterolabial, and 
stylar cusp "B" is directly labial to the paracone. Stylar cusp "C" 
is the smallest stylar cusp, barely discernable on the labial edge 
of the ectocingulum. Cusps "D" and "E" are subequal in height and 
closer to each other than are the others. Stylar cusp "A" is slightly 
lower than "B", the tallest stylar cusp, and slightly higher than 
either "D" or "E". 

The paraconule and metaconule are rudimentary. The 
preparaconulecrista runs labially to stylar cusp "A" and forms the 
anterior edge of the paracingulum. The preparacrista extends to 
cusp "B" and the postmetacrista to cusp "E", on the posterolabial 
corner of the crown. The trigon basin is deep and narrow. 

Mr or Mz. ~ The metaconid, entoconid and postcingulid are broken 
on UA 5761 (length, 1.8mm; anterior width, 1.0mm; posterior width, 
1.1mm), an isolated left Mr or M5. The protoconid, the largest 
trigonid cusp, is tall and vertical. The paraconid, approximately 
one-half the height of the protoconid and anteroposteriorly compressed, 
leans anteriorly and is slightly more labial than the metaconid. The 
size of the base of the broken metaconid implies that, when complete, 
the cusp was taller than the paraconid but shorter than the protoconid. 


The talonid is about one-half the height of the trigonid and 
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is slightly shorter and wider. The hypoconulid, smallest of the 
talonid cusps, leans posteriorly and is closely twinned with the 
broken entoconid. The cristid obliqua meets the posterior wall of 
the trigonid approximately midway between the ventral apex of the 
protocristid and labial margin of the trigonid. The postcingulid, 
broken on UA 5/761, is well developed on UA 5762, a talonid of a right 
My or Ms, and extends ventrolabially along the posterior wall of the 
talonid, below the postcristid. The entoconid, complete on UA 5762, 
is conical and opposite and slightly lower than the hypoconid. The 
talonid basin on both of the referred lower molars is deep, closed, 
and rounded. 
DISCUSSION 

Referral of UA 5760 and UA 576! to the Metatheria is based on 
the occurrence of five stylar cusps on a wide stylar shelf on the 
upper molars, and twinned entoconid and hypoconulid on the lower 
molars. 

UA 5760, with nearly subequal paracone and metacone, and 
UA 5761, with a high protoconid relative to the paraconid and 
metaconid, are closer to Peradectes than to Peratherium. On upper 
molars of Peratherium the paracone is much lower than the metacone, 
and, on the lower molars, the metaconid is higher than on UA 5761 and 
lower molars of Peradectes (Gazin, 1956; McKenna, 1960). 

The specimens from the Cypress Hills are smaller than 
corresponding parts of the dentition of Peradectes pauli Gazin, 1956 
from the Bison Basin Tiffanian, but agree in size with P. elegans 


from Mason Pocket, Colorado. However, allocation to P. elegans is 
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tentative, since UA 5760, with a tiny stylar cusp "C", differs from 
the ML of P. elegans (AMNH 17382), on which "C" is the largest stylar 
cusp (Simpson, 1935b)., 
Infraclass EUTHERIA Gill, 1872 
Order INSECTIVORA Illiger, 1811 
Suborder PROTEUTHERIA Romer, 1966 
Superfamily LEPTICTOIDEA McKenna, 1960 
Family PANTOLESTIDAE Cope, 1884b 


Propalaeosinopa Simpson, 1927 


Propalaeosinopa diluculi (Simpson, 1935a) 
eceeecad tie (Fis, a10 Tac 5) 
Referred specimens. - ml: UA 5763, UA 5764, and fragments UA 5765, 
UA 5766; 
. UA 5767, UA 5768, UA 5769 and fragments UA 5770, UA 5771, 
UA%5272,, UA5/73, JUA 5/74; 


Me 


meUA2O1 75 UA6O/7 6: 
My: UA 5777, UA 5778, and fragments UA 5779, UA 5780, UA 5781. 

Locality.- UAR-1, Ravenscrag Formation, Alberta. 

Known distribution. - Semana Formation, Alberta; Gidley Quarry, 
Lebo Formation, Fort Union Series, Montana. 

DESCRIPTION 

mt. Most of the enamel is worn from the labial faces of the 
paracone and metacone on UA 5/63, the most complete of the mits thought 
to pertain here. The molar is moderately transverse and bears a tall, 
well developed protocone, paracone and metacone. A large, bunodont 


hypocone, considerably lower than and well separated from the protocone, 


occurs posterolingual to that cusp, at the lingual end of a broad, 
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Shelf-like postcingulum. The protocone leans strongly labially and 
Slightly anteriorly; a broad, flat ridge occurs on its labial face, 
between two wear facets. The paracone and metacone are subequal 

and connate along approximately one-half of their heights. The 
metacone is somewhat laterally compressed, the paracone more nearly 
conical. The paraconule is low and rounded and near the protocone. 
The metaconule is pyramidal, more labial than the paraconule, and 
approximately twice as large. The postmetacrista is high and curves 
posterolabially from the metacone to a flat worn, metastyle, which 
extends labially beyond the parastyle. The ectocingulum is faint, 
the ectoflexus very shallow. There is virtually no stylar shelf. 

The metacingulum is wider than the paracingulum and curves around the 
lingual and posterior parts of the base of the metacone; the 
paracingulum is limited to the anterior side of the base of the 
paracone. The precingulum is significantly shorter and narrower than 
the postcingulum. 

Me. Most of the metacone and the edge of the parastyle are missing 
from UA 5767, the most complete of the three isolated Mets, UA 5767 
resembles the mits in possessing a large, bunodont hypocone 
posterolingual to and lower than the protocone, a wide, shelf-like 
postcingulum, high and well developed paracone and protocone and an 
elevated postmetacrista. The size of the base of the broken metacone 
implies that the cusp was as well developed as the paracone. 

Relative to the Mets, UA 5/767 is considerably more transverse, 
possesses a much larger metastyle, a slightly larger parastyle and a 


deeper ectoflexus. The paraconule is larger than the metaconule on the 
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Me, but as on the ml, is nearer the protocone. The preprotocrista is 
higher than the postprotocrista, and, consequently, the anterior and 
lingual walls of the trigon basin are higher than the posterior wall. 

Me - The parastylar salient is missing from UA 5776, the most nearly 
complete of the referred Mo's, The line of breakage is along the 
anterolabial part of the base of the paracone. The molar is highly 
transverse, and the protocone and paracone are well developed. In 
comparison to the M-'s and Me's, there is no metastyle or 
postmetaconulecrista on UA 5/776, the metacone is only approximately 
one-half the height of the paracone, and the paraconule is smaller 
than on the preultimate molars. On the Me the metaconule is large, 
bunodont and about one-half the height of the metacone. A tiny cuspule, 
lacking on the anterior molars, occurs on the posterior edge of the 
crown, between the bases of the metacone and metaconule. The length 
of the broken labial edge on UA 57/76 may imply that the parastyle was 
long. The ectocingulum runs anterolabially from the base of the 
metacone to the broken margin of the tooth. The postmetacrista, barely 
discernable on the labial face of the metacone, is continuous with the 
ectocingulum. The postcingulum on UA 5776 is slightly wider than the 
precingulum and is damaged lingually. However, on UA 57/75, an isolated 
lingual fragment of a left Me, the postcingulum is complete and 
terminates lingually in a tiny hypocone. 

Mr.- The trigonid on the My's is moderately higher than, but 
approximately as wide as, the talonid. The protoconid and metaconid 
are large, bunodont and subequal in height. The paraconid, anterior 


and moderately labial to the metaconid, is low, bulbous and slightly 
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compressed anteroposteriorly. 

The talonid bears a large and bulbous hypoconid, entoconid, 
and hypoconulid. The entoconid is slightly higher than and directly 
opposite the hypoconid; both cusps are taller than the medial and 
more posterior hypoconulid. The cristid obliqua meets the posterior 
wall of the trigonid below and labial to the ventral apex of the 
protocristid. The talonid basin is deep, with its lowest point near 
the posterior wall of the trigonid. There is no postcingulid on the 
referred Mr's. 

DISCUSSION 

The teeth described here are much smaller than those of 
Palaeosinopa, larger than Propalaeosinopa thomsoni (Simpson, 1936) 
and within the range-in size of Propalaeosinopa diluculi. The anterior 
upper molars, with a concave labial margin and an ectoflexus, are 
similar to Propalaeosinopa and differ from ml and me of Palaeosinopa, 
on which the labial border is convex, with no ectoflexus. | 

Apart from absolute size, the upper molars of P. diluculi are 
proportionately longer lingually than those of P. thomsoni and possess 
broader pre- and postcingula. In addition, the mits are not as 
constricted anteroposteriorly across the conules and possess a larger 
hypocone; the Me's have a wider stylar shelf, a shallower ectoflexus, 
and a smaller, less labially projecting parastylar salient. The My 
of P. diluculi is significantly wider than that of P. thomsoni and 


the cusps, although similarly placed, are more robust. 
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Table 5. Dimensions of teeth of Propalaeosinopa diluculi, loc. UAR-1, 


Ravenscrag Formation, Cypress Hills, Alberta. 


Specimens ml M- M= Mr 


UA 5763 2 
UA 5764 ce 


UA 5767 (ee 
UA 5768 3.0 
UA 5769 a 

UA 5776 = ehrete 


UA 5777 Cas) 
UA 5778 (ons) 


*parastyle broken 
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Suborder DERMOPTERA Illiger, 1811 


Superfamily MIXODECTOIDEA Simpson, 1945 
Family MIXODECTIDAE Cope, 1883 


Elpidophorus Simpson, 1927 


Elpidophorus elegans Simpson, 1927 
Fig: 8103" Table 6) 


Referred specimens.- Fragment of left maxilla with p3~tyl. 
UA 5782 
ML: UA 5783, and fragments, UA 5784, UA 5785, UA 5786, UA 5787; 
fragments of M2: UA 5788, UA 5789, UA 5790; 
fragments of Me: UA 5791; 
?DPa: UA 5792; 
trigonids of My or M5: UA 5793, UA 5794, UA 5795, UA 5796; 
talonid of My or Ms: UA 5797, and fragment, UA 5798. 
Localities.- UAR-1, Ravenscrag Formation, Alberta; UAP-13, 
Paskapoo Formation, Alberta. 
Known distribution.- Ravenscrag Formation, Alberta; Paskapoo 
Formation, Alberta; Scarritt Quarry, Melville Formation, Fort Union 


Series, Montana. 
DESCRIPTION 

(ee The p> on UA 5782, hourglass-shaped in occlusal outline, is 
constricted anteroposteriorly labial to the protocone, and bears 
three cusps. The paracone and metacone, connate along approximately 
two-thirds of the height of the latter, are large and broad at the 
base, with the paracone more nearly conical and about one-third taller. 
The protocone is small and approximately one-half the height of the 


paracone. There are no conules on the oe The parastyle, directly 


anterior to and separated from the paracone, is large and conical. The 
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metastyle is merely a cuspule at the base of the posterior slope of the 
metacone. The postprotocrista is absent on the ps, the preprotocrista 
is short and is stronger at its labial end. Two ridges, one each near 
the parastyle and metastyle, represent the ectocingulum. Tiny cuspules 
occur anteroposteriorly along the labial edge of the crown between these 
two ridges. The anterior and posterior cingula are short and barely 
discernable. 
eee The occlusal outline of the pt on UA 5782 is triangular. The 
paracone is slightly taller and more nearly conical and vertical than 
the metacone, which leans somewhat posteriorly. The protocone is low, 
medial and subcrescentic. The conules are robust, with the metaconule 
Slightly larger, taller and more labial. The parastyle, almost as 
large as the paraconule, is directly anterior to the paracone. The 
metastyle is small, at the posterolabial part of the base of the metacone. 
The protocristae are very strong, and curiously, end lingual to the 
conules - the postprotocrista, directly lingual to the apex of the 
metaconule, and the preprotocrista, anterolingual to the apex of the 
paraconule. The postcingulum, well developed and not cuspidate, and 
the precingulum, comparatively narrower, are not continuous lingually. 
The ectocingulum is strong and dips dorsally at the base of the paracone. 
ml - The crown of the mt on UA 5782 is transverse and rectangular 
in occlusal outline. The paracone and metacone are low, yet well 
developed, with the metacone broader at the base and subcrescentic, 
and the paracone more nearly conical. The protocone is low, broad, 
and slightly anterior to the midline. The hypocone, posterolingual 


to the protocone, is small, anteroposteriorly compressed and ridge-like. 
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The conules are large, bulbous, subequal in height and broad at the 
base, occupying almost the entire area of the crown between the 
protocone and the paracone and metacone. The postparacrista and 
premetacrista run directly labially to a well developed mesostyle and 
form a U-shaped centrocrista. The metastyle is slightly more lingual 
than the mesostyle but considerably more labial than the parastyle; 
the three styles are worn, but appear to have been subequal in size. 
As on the ps, the protocristae on the ml end lingual to the conules. 
Each postconulecrista meets the lingual cingulum at the labial part of 
the base of the conule. Both cingula are equally well developed and 
broad, but are not continuous lingually. The ectocingulum is strong 
between the parastyle and mesostyle, but is weaker and incomplete 
between the latter and the metastyle. 


Me. - UA 5788, a lingual fragment, is the most complete of the 


referred Me's, The lingual edge of the crown is straight and extends 
Slightly posterolabially. In resembling the ml, the protocone on the 
me is large, low and anterolingual on the crown, the hypocone is small, 
ridge-like and posterolingual to the protocone, the conules are 
robust, subcrescentic, with strong conulecristae, and the protocristae 
terminate lingual to the conules. A well developed cuspule, lacking 
on the Mets, occurs on the preparaconulecrista, near the base of the 
paraconule, on the me, The postcingulum is strong and broader than 
the precingulum. 

Me - The referred Me, UA 5791, is a lingual fragment that bears the 


protocone and paraconule. The crown is more nearly triangular than 


those of the preultimate molars, and a hypocone is not developed. The 


wit: 26 bioetd ee at Cipoetain asa. ot 
WP mnsicied ameniy> writ Ye serve athtew ad decom 

_ bas shabigesoqsen9 9AT honsien tne sneosteg Sao tute 

‘ne ee hegolavel [Tae o od viteldel vidoes?) mr 


fsupnlt sxom yfiveetla-et s}yensen ed? .etetiondnss ayaiiectt’ 


zalutemeig sit ast? fsidel srom vidershtenss wud sigbeosen epee 

ate Mi favpodue o6ed ova of “sedgs tnd nein, se eetyre vod 

-eetenos af? GF (aupni| on5 r sie No seS2iy2osirey Bay ty ott fn - 

to 2169 fetes! oAd Je wufigats Thuprrt Syria 23460 Kiztysefungsteod | | 

bra -bavofevet flop vifeuns <5 efdpats tod lo pheo Sht te 

gnarte eF mfuprtgotoe ai? .yFifcvont evountisop 360 aye aug 

9$alquonn? bik Wisow. Zi Jud (slytzozen boa Siyteoey ame 

| | ATS onsen. Sit) bres. veejaT ede 

wit? To assaf dit + Jeon Saf of .snavosey) fenpntl & rs. A 38 
ebratas Dis eI hv{2.2f Hwetp opt to sphs féupatt oat Pi og 
ods NO ShOIOIONG 27) y= oho Gnihiamass | i ct fetdetueetens at 

ol Teae 2¢ asapanyi ut’ <WWONs S27 no Teauniionsins bas wal . set 

Sie Zehunes ait ,sndasaso% silt 03 lsuvel foystaog be ath. 

20) 2 optaig oi} bas. sapEsI TOSS UNOS phoTT? AotW } ing nearoeiae: 

“eiticsl atuqen> peqofavsb how Ah .28iures, odd ot leugnie: 

o2 to-eehd sil! een , Bez bristundaeyega'g WT nO Sg 

OBS Taher! bon paorta’ ei mulupntat2oq. oat Su Wi 10, 


sit grinds Ret team oY-ToinjAl fw 2t 1 8toNU SMe 
maid, saTugns hag: yiiesn evom 2) macysdT, alge | 
oF .baghtavel tun *¥ sdasoqyst 6 bin”, evita sail adie 


45 


protocone is large, low, broad at the base, and medial on the crown. 
As on the me and me, the paraconule on the me is large, bulbous, and 
bears a well developed cuspule on the preparacrista. The 
preprotocrista, shorter than on the preultimate molars, is strong 
and ends anterolingual to the base of the paraconule. The precingulum 
is broad and terminates lingually below the apex of the protocone. 
?DPz.- Most of the talonid is missing from UA 5792, a probable 
DPz. The cusps on the tooth lean lingually, and the crown is 
progressively wider posteriorly. The trigonid is nearly quadrate in 
occlusal outline and bears four cusps, one at each corner. The 
metaconid, the largest and tallest cusp, is slightly laterally 
compressed. Its posterior face is vertically excavated and bears a 
series of rugose enamel ridges near the anterior end of the cristid 
obliqua. The protoconid is lower, more rounded than and opposite the 
metaconid. The paraconid, on the anterolingual corner of the crown, 
lies directly anterior to the metaconid. A wide notch separates the 
high metacristid, on the posterior slope of the paraconid, from the 
base of the metaconid. A well developed anterior accessory cusp, on 
the anterolabial corner of the trigonid, is directly anterior to the 
protoconid and directly labial to the paraconid. The anterior 
accessory cusp is equal in height to, but more nearly conical than the 
paraconid; both cusps are approximately two-thirds as high as the 
protoconid. A high, straight crest, and a strong, V-shaped cristid 
extend from the anterior accessory cusp to the paraconid and protoconid, 
respectively. The precingulid is shelf-like and runs horizontally 


between the bases of the paraconid and the anterior accessory cusp. 
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The trigonid basin is deep and open at the notch between the posterior 
end of the metacristid and the base of the metaconid. The protoconid, 
the anterior accessory cusp, and the interconnecting V-shaped cristid 
partially enclose a triangular labial space, similar in shape to the 
hypoflexid. A cuspidate labial cingulid is notched between the 
anterior accessory cusp and the protoconid. 

The cristid obliqua bears a mesoconid and joins the posterior 
wall of the trigonid just below the vental apex of the protocristid. 
The remainder of the talonid is missing, except for a small portion 
of the anterior face of the entoconid. 

My of My.- The cusps on the isolated trigonids lean anterolingually. 
The metaconid is slightly more posterior than the protoconid, and 
approximately twice as tall. The paraconid, anterior and slightly 
labial to the metaconid, is small, low, and shelf-like. The base of 
the metaconid occupies approximately the posterior three-quarters of 
the lingual length of the trigonid. A vertical ridge on the 
posterolingual face of the metaconid is broad and heavily worn on 
UA 5795, well developed and unworn on UA 5793, and comparatively weak 
on UA 5794. The posterior face of the metaconid is deeply excavated 
between this ridge and the protocristid on all three specimens. In 
contrast, the lingual, anterior and labial faces of the metaconid are 
convex. A series of short, rugose, enamel ridges are oriented 
ventrolingually on the posterior part of the base of the metaconid, 
ventral to the concave excavation. The paracristid is strong, the 
protocristid, strong and obtuse-angled. A low, short metacristid 


joins the metaconid and paraconid. The floor of the trigonid slopes 
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posteroventrally from the paracristid to the bases of the protoconid 
and metaconid. The anterior end of the cristid obliqua is preserved 
on the referred isolated trigonids, labial to the enamel ridges and 
directly below the junction of the protocristid and the protoconid. 
The precingulid is well developed and slopes ventrolabially along 
the anterior wall of the trigonid and around the labial wall of the 
protoconid; here the precingulid is variably wrinkled or cuspidate. 

On UA 5797, talonid of an My or Ms the hypoconid is large and 
crescentic, the entoconid taller and conical. A mesoconid occurs on 
the cristid obliqua at the broken anterior edge of the talonid. The 
postcristid is strong and nearly straight between the hypoconid and 
hypoconulid, which is tiny and bump-like, at the posterolabial part 
of the base of the entoconid. A small cuspule, adjacent and 
ventrolabial to the hypoconulid, is joined to that cusp and the 
postcingulid by two tiny ridges. The entocristid, on the anterior face 
of the entoconid, is strong. A second, weaker crest occurs on the 
labial face of the cusp. The postcingulid, broad and shelf-like, ends 
at the posterolabial part of the base of the hypoconid. The posterior 
end of a cuspidate buccal cingulid occurs at the anterolabial part of 
the base of the hypoconid. 

On UA 5798 the postcristid is somewhat more curved than on 
UA 5797, but, as on the latter, is not cuspidate. 

DISCUSSION 

The mixodectid affinities of the teeth referred here to 

Elpidophorus are inferred from the presence of a mesostyle, a 


transversely aligned centrocrista and a wide stylar shelf on me, and 
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twinned large entoconid and tiny hypoconulid on the lower molars. As 
in Elpidophorus, the upper molars possess a small hypocone and bulbous 
conules, and the postcristid on the lower molars is straight between 
the hypoconid and hypoconulid. In other known mixodectid genera the 
hypocone is significantly larger, the conules are smaller and less 
bulbous and the postcristid is curved. In addition, three features, 
omitted by Szalay (1969) in his discussion of Elpidophorus, are unique 
to that genus among known mixodectids: the deep vertical excavation 
of the posterior face of the metaconid, a large cuspule on the 
preparaconulecrista of ee, and protocristae that terminate lingual 
to the conules on the upper molars. 

The referred specimens are larger than Elpidophorus minor 
Simpson, 1937a in known parts of the dentition, and do not differ 
Significantly from AMNH 25963, 33899, hypodigm of E. elegans, except 
for the absence of a cuspule on the postcristid on the molars described 
here. 

In resembling the lower molars of E. elegans, the protoconid 
and metaconid on UA 5792, ?DP zs are well developed, bunodont, and 
lingually inclined; the posterior face of the metaconid is vertically 
excavated and bears a number of enamel ridges, and the cristid obliqua 
bears a mesoconid. The paraconid on the ?DPz is higher and more nearly 


conical than on the molars. 
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Table 6. Dimensions of teeth of Elpidophorus elegans, loc. UAR-1, 


Ravenscrag Formation, Cypress Hills, Alberta, and 
loc. UAP-13, Paskapoo Formation, Swan Hills, Alberta. 


] (é 
M- M= ?DPa My or Ms 


L Wager: L. Weel WoL WoL W AW PW 


Specimens p3 P- 


URBSTG2e. 346680.0.3295842/7 4.0 5.0 

UA 5783 =) 5.0 

UA 5788 203 ee 

UA 5792 =i 75s 

UA 5793 SAr4 

UA 5794 3.4 

UA 5795 3.4 

UA 5797 4.3 


* Jingual length 
** anterior width 
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Suborder ERINACEOTA Van Valen, 1967 
Superfamily ERINACEOIDEA Gill, 1872 
Family ADAPISORICIDAE (Schlosser, 1887) 
Leptacodon Matthew and Granger, 1921 


Leptacodon tener Matthew and Granger, 1921 
(Fig allisonables/) 


Referred specimens. - ps. UA 5799, and fragments, UA 5800, UA 5801, 


UA 5802, UA 5803, UA 5804; 


le UA 5805, UA 5806, UA 5807, UA 5808, UA 5809; 


3. UA 5810, UA 5811, UA 5812; 
fragment of lower jaw math Pa: UA 5813, UA 5814, UA 5815; 
fragment of lower jaw with talonid of Pa-Mr: UA 5822; 
Pa: UA 5816, UA 5817, UA 5818, UA 5819, UA 5820, UA 5821, and 
a number of fragments; 
fragment of lower jaw with Mr: UA 5825, UA 5826; 
fragment of lower jaw with talonid of Mr-Mz: UA 5823, UA 5824; 
Mr: UA 5827, UA 5828; 
Mz: UA 5829, UA 5830, UA. 5831; 
Mz: UA B832.. 

Localities.- UAR-1, Ravenscrag Formation, Alberta; UAP-13, 
Paskapoo Formation, Alberta. 

Known distribution.- Ravenscrag Formation, Alberta; Paskapoo 


Formation, Alberta; Mason Pocket, San Jose Formation, Colorado; 


Scarritt Quarry, Melville Formation, Fort Union Series, Montana. 


DESCRIPTION 
4 


P-.- UA 5799 is the most complete of the isolated Pats assigned to 
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Leptacodon tener. The crown, short and nearly rectangular lingually, 
becomes wider and more nearly triangular labially. The paracone and 
metacone are connate along approximately one-half their heights. The 
paracone, with a strong postparacrista, is tall and conical, and more 
convex lingually than labially in occlusal outline; the metacone, 
labiolingually compressed, is approximately two-thirds of the height 
of the paracone. The protocone, taller than the metacone and shorter 
than the paracone, leans anterolabially and occupies almost the entire 
lingual area of the crown. There are no conules on UA 5799. The 
parastylar salient is large and juts anteriorly from the base of the 
paracone. The metastylar salient, small and partially broken, bears 
a tiny metastyle at the junction of the postmetacrista, postprotocrista, 
and ectocingulum, at the posterior part of the base of the metacone. 
The preprotocrista extends directly labially to the lingual edge of 
the parastylar salient, curves anterolingually to the parastyle, and 
forms the anterior margin of the crown. The postprotocrista runs 
obliquely posterolabially to the metastyle. The postcingulum is short 
and narrow, and is limited to the posterior part of the base of the 
protocone. There is no precingulum on UA 5799. The ectocingulum is 
narrow and not cuspidate. 

ul. - The crown of the referred Mls, as on the ptis, is short and 
almost quadrate lingually, and longer and more nearly triangular 
labially. The protocone is medial and leans strongly labially and 
slightly anteriorly. On UA 5806, the least worn of the Mitg, a weak 
crest occurs on the labial face of the protocone, between the 


protocristae. The paracone is higher and more nearly conical and 
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vertical than the metacone; both cusps are tall and well developed. 
The metacone leans posteriorly and is more convex lingually than 
labially, in occlusal outline. A small hypocone occurs at the lingual 
end of the postcingulum, posterolingual to the protocone, and is not 
linked to that cusp. The conules are strong, with the metaconule 
larger and more labial than the paraconule. The stylar shelf is 
narrow, and the ectoflexus is shallow. The metastylar area projects 
posteriorly well beyond the postcingulum, and labially beyond the 
parastylar salient. The parastyle is small, on the anterolabial 
corner of the stylar shelf. The metastyle, higher than the parastyle, 
lies on the posterolabial corner of the shelf, at the end of the 
postmetacrista. The preparacrista and the preparaconulecrista extend 
to the parastyle. The paracingulum passes anterior to the base of 
the paracone and is broader than the metacingulum, which curves around 
the lingual part of the base of the metacone. The postcingulum runs 
obliquely toward the base of the molar and ends directly below the 
metaconule. The precingulum terminates lingually in a small cuspule, 
anterolingual to the protocone. On UA 5809, a broken ml, a tiny 
accessory cuspule occurs anterior and slightly lingual to the hypocone, 
on the posterolingual slope of the protocone. 

Me The parastylar salient, broken on UA 5810 and UA 5811, is large 
on UA 5812, but heavily worn, as is the entire crown. On UA 5811, 
the least worn of the referred Me's, the paracone is tall and conical. 
The metacone, approximately two-thirds of the height of the paracone, 
is convex lingually and flat labially in occlusal view, and occurs 


on the posterolabial corner of the crown. The protocone is medial, 
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leans directly labially, and is smaller than that on the isolated mits 
referred to L. tener. The metaconule is close to the base of the 
metacone; the paraconule, more lingual, occurs on the preprotocrista, 
near the apex of the protocone. The postcingulum is narrower than 

the precingulum and does not bear a hypocone. Both cingula are 
reduced relative to those on the mits, 

Pae- The Pz's of this species lean lingually and are submolariform, 
with a prominent trigonid and a shorter, narrower, tricuspid talonid. 
The talonid basin is extremely shallow. The protoconid is the 
largest cusp on the Pre A weaker, conical paraconid projects 
anteriorly and slightly lingually from the base of the protoconid. 

The metaconid, on the posterior part of the lingual face of the 
protoconid, is approximately one-half the height of the latter and 
Slightly higher than the paraconid. The cusps on the talonid are 
small; the relative heights of the entoconid and hypoconulid vary, 

but both are taller and larger than the hypoconid. The cristid obliqua 
is lower than the entocristid and meets the posterior wall of the 
trigonid below the ventral apex of the protocristid. A faint ridge 

on the posterior face of the metaconid terminates at the base of the 
cusp between the cristid obliqua and the entocristid. The hypoflexid 
is wide and slopes ventrolabially to the depressed labial edge of the 
talonid. On UA 5822 the hypoconulid of the Pa abuts against the anterior 
wall of the Mr directly lingual to the precingulum. 

Mr. - The referred My 's lean anterolingually; their trigonids bear 
a high, well developed protoconid and a slightly lower more lingually 


inclined metaconid; the paraconid, more labial than the metaconid, is 
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low, anteroposteriorly compressed and bladelike. The talonid is 
Slightly wider and longer than the trigonid, and approximately one- 
half as high. The entoconid is directly opposite and slightly higher 
than the hypoconid. The hypoconulid, the lowest cusp on the talonid, 
occurs lingual to the midline, moderately close to the entoconid. 

The cristid obliqua is medial on the posterior wall of the trigonid. 
As on the Pa'S> a ridge on the posterior wall of the metaconid on the 
My's terminates medial to the junction of the entocristid and metaconid. 
The talonid basin is deepest medially, close to the posterior wall of 
the trigonid. On UA 5824 the hypoconulid on the My abuts against the 
anterior wall of the Mz Slightly dorsolingual to the precingulid and 
ventral to the paracristid. 

My. - In contrast to the Mr's; on which the protoconid is higher than 
the metaconid, the Perches are subequal in height on the Mx's. In 
addition, the paraconid on the Mx's occurs more lingually relative to 
the metaconid than on the Mr's. The M's resemble the My 's in that 
the paraconid is low and blade-like, the talonid bears a high 
entoconid, a slightly lower hypoconid and a strong hypoconulid, 
moderately close to the entoconid, and the cristid obliqua is medial 
on the posterior wall of the trigonid. 

Mz.- On UA 5832, the referred Mz, the talonid is slightly narrower 
than the trigonid. Relative to the anterior molars, the hypoconulid 
is closer to the entoconid on the Mz, the metaconid is larger, and the 
paraconid is lower and more nearly medial on the crown. The cristid 
obliqua meets the posterior wall of the trigonid below and labial to 


the ventral apex of the protocristid. 
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DISCUSSION 

Of the teeth referred here to Leptacodon tener, only UA 5799, 
a left P+, differs significantly from AMNH 17179, type of L. tener; 
a precingulum is lacking on UA 5799, but is well developed on the ps 
of the type specimen (McKenna, 1968). The specimens from the Cypress 
Hills are slightly smaller than L. ladae Simpson, 1935a (AMNH 35944) 
and are nearer the size of L. tener and L. munusculum Simpson, 1935a 
(AMNH 35942). In addition, the metaconid on the PA'S described here 
and in L. tener is stronger than in L. ladae, the paraconid on the 
lower molars is larger and the hypoconulid weaker. The pre- and 
postcingula, which do not meet lingually on the mits described here 
or on the type of L. tener, are continuous lingually on L. munusculum. 
The paraconid on the My and My of L. munusculum is more labial relative 
to the metaconid than on the specimens from the Cypress Hills, or on 
the type of L. tener. UA 5832, the single referred Mz, with only a 
Slightly reduced talonid, is similar to L. tener and differs from 
L. munusculum, in which the Mz, especially the talonid, is markedly 


reduced, 


EBON pee aa 1930b 
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Referred specimens. - ml: UA 5833, UA 5834, and fragments, UA 5835, 
UA 5836; 
Me: UA 5837, and fragments, UA 5838, UA 5839, UA 5840. 

Locality.- UAR-1, Ravenscrag Formation, Alberta. 


Known distribution.- Ravenscrag Formation, Alberta; Hoback Formation, 


Wyoming; Silver Coulee Local Fauna, Polecat Bench Formation, Wyoming. 
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DESCRIPTION 


UigeMUA WSB33aClengths d2nms width, d7nm) 


ml The crown on the M 
and UA 5834 (length, 1.1mm; width, 1.6mm) is moderately transverse 
and slightly contricted across the conules; the labial margin of the 
crown is shallowly concave, the lingual margin, V-shaped, The 
protocone is well developed, low and leans anterolabially. The 
paracone is broken on both molars, but, when complete, may be equal in 
height to or taller than the metacone. The hypocone, at the lingual 
end of the postcingulum, is small, conical and slightly lingual to 
the protocone. The conules are well developed and conical. The 
stylar shelf is moderately wide, but the parastylar and metastylar 
salients are small. The metastyle is higher and larger than the 
parastyle. The metacingulum, wider than the paracingulum, projects 
posteriorly well beyond the postcingulum. The postmetacrista is high. 
The precingulum, narrower than the postcingulum, terminates lingually 
in a tiny cuspule, anterior and slightly labial to the protocone. 

M2 — In comparison to the M's, UA 5837 (length, 1.1mm; width, 1.8mm) 
is more transverse, the hypocone is slightly larger, the ectoflexus is 
deeper, and the metastylar salient is larger and projects farther 
labially. 

DISCUSSION 
On the molars referred here, as on L. packi (PU 14166), the 
lingual edge of the crown is V-shaped, the labial edge is only 
shallowly concave and the metastylar salient is small. The crown on 
preultimate upper molars of L. tener is comparatively less transverse, 


more concave labially, more nearly straight lingually, and the 


metastylar salient is larger and projects farther labially and 
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posteriorly. Relative to L. munusculum, the protocone on the miz2 of 


L. packi from the Cypress Hills is less compressed anteroposteriorly, 
the pre- and postcingula are not continuous lingually, and the hypocone 
is farther from the protocone. 

Litolestes Jepsen, 1930b 


Litolestes notissimus Simpson, 1936 


Fig. 13; Table 8) 
Referred specimens. - ml. UA 5841; 
Me: UA 5842, UA 5843, UA 5844, UA 5845, UA 5846; 
3. UA 5847, UA 5848; 
Mr: UA 5849, UA 5850, UA 5851; 
Mz: UA 5852, UA 5853. 
Locality.- UAR-1, Ravenscrag Formation, Alberta. 
Known distribution.- Ravenscrag Formation, Alberta; Scarritt 
Quarry, Melville Formation, Fort Union Series, Montana; Circle 
Local Fauna, Fort Union Series, Montana. 
DESCRIPTION 
Moe The metacone and metastyle are missing from UA 5841, the 
referred me, The crown narrows lingual to the protocone and labial 
to the conules. The protocone is large, medial, and crescentic. The 
paracone is conical and slightly taller than the protocone. The 
hypocone, at the posterior part of the base of the protocone, is smal] 
and slightly more lingual than that cusp. The conules are well 
developed and nearly equidistant from the apex of the protocone, with 


the paraconule larger, slightly more lingual, and approximately one-third 


taller than the metaconule. The stylar shelf is narrow labial to the 
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paracone. The parastylar salient does not project labially but juts 
anteriorly beyond the precingulum. The ectoflexus is median and 
extremely shallow. The precingulum, narrower than the postcingulum, 
terminates lingually in a tiny cuspule that is smaller than the 
hypocone and directly anterior to the protocone. 

Me. - All of the Me's referred here are lingual fragments. Relative 
to the mits, the crown of the me is shorter anteroposteriorly lingual 
to the protocone and more nearly triangular in occlusal outline. The 
hypocone is larger on the me and the paraconule is nearer the protocone; 
on the mt the conules are nearly equidistant from the protocone. 

Me - The crown of the MS's, transverse and triangular in occlusal 
outline, is anteroposteriorly compressed lingual to the protocone, as 
on the ml and i. In comparison with the preultimate molars, the paracone 
and protocone are weaker on MS, and there is no hypocone on the 
postcingulum or cuspule on the precingulum. The metacone is 
approximately one-half of the height of the paracone. The metaconule 
is larger than the paraconule, and more labial. The parastylar salient 
is strong; a metastyle does not occur on the Me, The precingulum is as 
wide as and longer than the postcingulum. 

Mr-- The trigonid on the My's is slightly narrower and moderately 
higher than the talonid. The protoconid and metaconid, slightly 
posterior to it, are broad at the base, bunodont, with their heights 
relative to each other affected by the degree of wear: the protoconid 
is taller than the metaconid on UA 5851 and UA 5850, but is slightly 
lower than the metaconid on UA 5849. The paraconid, slightly more 


medial than the metaconid, is low and conical. The paracristid is flat 
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and shelf-like. There is no metacristid. On UA 5849 a large, bulbous 
cuspule occurs on the protocristid, at the posterolabial part of the 
base of the metaconid. 

The hypoconid is higher, larger and more posterior than the 
entoconid; both cusps are well developed, bunodont and taller than 
the low, bulbous hypoconulid, which occurs lingual to the midline, 
moderately close to the entoconid. The postcristid is strong between 
the hypoconid and hypoconulid, but weaker between the hypoconulid 
and entoconid. Anteriorly, the cristid obliqua occurs below and 
labial to the ventral apex of the protocristid, and on UA 5850 and 
UA 5849 bears a small bifid mesoconid. A sharp notch separates the 
entocristid from the base of the metaconid on the three referred 
Mr's. The postcingulid, a narrow shelf on the posterior wall of the 
hypoconid, is shorter than the precingulid. On UA 5851 the internal 
faces of the hypoconulid and entoconid form a continuous wear facet. 

Mz.- The referred M's are significantly smaller than the Mr's of 
this species. The trigonid is more compressed anteroposteriorly on 
the Mz, and the talonid is- longer, narrower, with the hypoconul id 
more posterior and more closely twinned with the entoconid. 

The protoconid and comparatively taller metaconid are directly 
opposite each other, and are broad at the base and bunodont. The 
paraconid is low and flattened at the end of the shelf-like paracristid. 
On UA 5852, as on the Mr. UA 5849, a cuspule occurs on the protocristid 
at the base of the metaconid. The talonid is lower than the trigonid, 
and on UA 5853 bears subequal entoconid, hypoconid and hypoconulid. 


The hypoconid is substantially lower on the more worn My UA 5852. 
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Table 8. Dimensions of teeth of Litolestes notissimus, loc. UAR-l, 
Ravenscrag Formation, Cypress Hills, Alberta. 


Specimens ml 3 


UA 5841 - 2.5 


UA 5848 156 
UA 5847 eo 


UA 5850 
UA 5849 
UA 5851 


DO PO Po 
PO © Pl 
|= 
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UA 5853 129 
UA 5852 hee 
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The entocristid is notched and the mesostyle bifid on UA 5852, but not 
on UA 5853. The precingulid is long and the postcingulid short and 
spur-like on both specimens. 
DISCUSSION 

Litolestes, classified ?Insectivora by Jepsen (1930b), was 
referred to the Hyopsodontidae by Simpson (1936) and subsequently to 
the Adapisoricidae by Van Valen (1967). The molars described here 
do not differ significantly from AMNH 33831 and AMNH 33830, type and 
Paral ypeemnespectivelyssor Litolestesimotissimus <9 ineresemblinge 


1, 
-'S, 


notissimus, the Me's described here are more transverse than the M 
and more anteroposteriorly compressed lingual to the protocone, the 
paraconid is small on the lower molars and the metaconid is higher 
than the protoconid on the Mz. The precingulum is slightly stronger 
on the specimens from the Cypress Hills, and the Mx is somewhat less 
reduced relative to the Mr. The) teeth’ are larger thane: ‘ignotus 
Jepsen, 1930b, in known parts of the dentition, approximately one-third 
smaller than L. lacunatus Gazin 1956, and are within the range in size 
of L. notissimus (Simpson, 1936). 


Litolestes sp. 
Cc) 


Referred specimens.- Fragment of left maxilla with mi-é and 
parastyle of M2: UA 5856. 

Locality.- UAR-1, Ravenscrag Formation, Alberta, 

Known distribution.- Ravenscrag Formation, Alberta; Scarritt Quarry, 
Melville Formation, Montana; Circle Local Fauna, Fort Union Series, 
Montana; Silver Coulee Local Fauna, Polecat Bench Formation, Wyoming; 


Bison Basin Tiffanian, Fort Union Series, Wyoming (distribution of 
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Litolestes). 
DESCRIPTION 

mi.- On UA 5856 the M! (length, 1.3mm; width 1.9m) is triangular 
in occlusal outline with well developed parastylar and metastylar 
salients, a medial and crescentic protocone, tall and conical 
paracone and metacone, and a large, bulbous hypocone, lower than and 
Slightly more labial than the protocone. The metacone, although 
distorted from breakage at its base, is clearly somewhat smaller than 
the paracone. The conules, broken at the apices, are well developed, 
with the paraconule larger and more lingual than the metaconule. The 
stylar shelf is distorted, in that the metastylar salient, larger 
and more labial than the parastylar salient, is depressed to well 
above the level of the latter. Both salients are triangular in 
occlusal outline; however, the labial edge of the metastylar area is 
oriented posterolabially, while that of the parastylar salient is 
oriented more nearly anteroposteriorly. The preprotocrista is worn 
away, the postprotocrista is well defined. The paracingulum extends 
along the lingual and anterior parts of the base of the paracone. 
The metacingulum is hidden by the close appression of the ml and Me, 
The precingulum is extremely short, narrow and not cuspidate. The 
postcingulum is longer and somewhat broader. The trigon basin is 
deep and narrow. 

Me, - Relative to the ML, the Me on UA 5856 (length, 1.5mm; width, 
2.2mm) is more transverse, the hypocone is stronger, the parastylar 


Salient is larger and directed more labially, and the metastylar 


salient is somewhat smaller and less labial. The size and shape of 
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the bases of the broken paracone and metacone imply that the cusps are 
tall and conical when complete. The hypocone occurs at the lingual 
end of the postcingulum, and is lower and slightly more labial than 
the protocone. As on the ml, the metastylar salient on the me is 
more dorsal than the parastylar salient due to distortion of the 
labial wall of the crown. In resembling the ml the conules are well 
developed and conical on the Me, the postcingulum is longer and 
Slightly broader than the precingulum, and the trigon basin is deep 
and narrow. The me extends lingually beyond the ml, whereas the 
ml projects labially beyond the Me, 

ee Of the Me on UA 5856, only the parastyle and the labial half 
of the base of the paracone are preserved. The parastylar salient, 
U-shaped in occlusal .outline, extends labially as far as the metacone 
on the M2, and, with only a small labial exposure, is much shorter 
anteroposteriorly than the salient on the preultimate molars. 

DISCUSSION 
The Mt on UA 5856 closely resembles UA 5841, M! of Litolestes 

notissimus from the Cypress Hills and AMNH 33831, type of L. 
notissimus from Scarritt Quarry: the crown is nearly triangular in 
occlusal outline, the protocone is medial, the conules are well 
developed, with the paraconule larger than the metaconule, the 
parastylar salient is oriented nearly directly anteroposteriorly, 
and the precingulum is short and narrow. As in L. notissimus, the 
me on UA 5856 in comparison to the ml bears a stronger hypocone, 


the parastylar salient is larger and more labial, and the metastylar 


salient is smaller and less labial. 
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However, UA 5856 is significantly smaller than L. notissimus 
in comparable parts of the dentition, the hypocone is proportionately 
better developed and slightly more lingual, both on ml and Me, and 
the me is longer lingually than the ml, in L. notissimus the me is 
shorter lingually than the ml, Additionally, the stylar shelf on 
UA 5856 appears wider than in L. notissimus, although this may be 
due to the distortion of the shelf on the specimen from the Cypress 
a Ne 

The small size of UA 5856 suggests that this specimen may 


2 of L. ignotus, the smallest known species of the genus, 


represent mio 
and the upper dentition of which has never been described. However, 
verification of this possibility requires recovery of associated 
and more complete material. 
cf. Nyctitherium Marsh, 1872 
~~ (Fig. 15) 

Referred specimens.- Probable ml or Me: UA 5854, UA 5855. 

Locality.- UAR-1, Ravenscrag Formation, Alberta. 

Known distribution.- Wasatch Formation, Wyoming, Colorado and 
New Mexico; Bridger Formation Wyoming; Huerfano Formation, Colorado; 
?Ravenscrag Formation, Alberta. 

DESCRIPTION 


mt or MS. - The two specimens assigned to cf. Nyctitherium are small, 


lingual fragments with protocone, conules and hypocone, and are equal 
in size (lingual length, 0.8mm). The protocone is anterolingual, 
upright, with well defined occlusal edges. The hypocone is small 


and occurs on the posterolingual edge of a hypoconal shelf; the shelf, 


approximately one-half of the lingual length of the crown, projects 
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posteriorly from the part of the crown below the protocone and 
metaconule, The conules are well developed, with the paraconule 
larger, higher and more lingual than the metaconule, and about 
one-half of the height of the protocone. The protocristae and 
conulecristae are strong, narrow and well defined. The precingulum, 
broken on UA 5855, is a tiny, worn, narrow spur on UA 5854, 
DISCUSSION 
Among Early Tertiary adapisoricids known to me, only 
Nyctitherium exhibits the expansive hypoconal shelf similar to that 
on UA 5854 and UA 5855. In addition, in resembling Nyctitherium, 
the protocone on the molars is not compressed anteroposteriorly and 
only a single lingual root occurs. However, known species of the 
genus are approximately twice as large as the specimens from the 
Cypress Hills in comparable parts of the dentition. The possible 
occurrence of Nyctitherium in the Paleocene would be a temporal 
extension for that genus from the Early Eocene, and would suggest 
an Early Tiffanian or Late Torrejonian origin from Leptacodon or a 
Leptacodon-like adapisoricid. 
Order PRIMATES Linnaeus, 1758 
Suborder PLESIADAPOIDEA Romer, 1966 
Family CARPOLESTIDAE Simpson, 1935c 


Carpodaptes Matthew and Granger, 1921 


Carpodaptes cf. hazelae Simpson, 1936 
(Fig. 16; Table 9) 


Referred specimens.- Fragment of upper jaw with ps: UA 5857, 
UA 5858; 
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L, UA 5862, UA 5863, UA 5864, and fragments UA 5865, UA 5866, 


UA 5859, UA 5860, UA 5861; 


UA 5867, UA 5868; 


2. UA 5869, UA 5770: 


3. UA 5872; 
fragment of lower jaw with Pr: UA 5873, UA 5874, UA 5875; 
Pa: UA 5876; 
Mr: UA 5877; 
My: UA 5878, UA 5879; 
fragment of lower jaw with Mz: UA 5880; 
Mz: UA 5881, and fragment UA 5871. 
Locality.- UAR-1, Ravenscrag Formation, Alberta. 

Known distribution.- Ravenscrag Formation, Alberta; Melville 
Formation, Fort Union Series, Montana (distribution of C. hazelae). 
DESCRIPTION 

p3.- The referred P2's, UA 5857 and UA 5858, are quadrate in 
occlusal outline and bear three rows of cusps, aligned 
anteroposteriorly. The crown is bilobed lingually, and, in lateral 
profile, is progressively higher labially. 

The four cusps of the external Porn iong the labial edge of 
the crown, are homologous to the parastyle, paracone, metacone and 
metastyle, from anterior to posterior (Simpson, 1936). The bases 
of the paracone, metacone and metastyle are united, but their apices 
are free, small and close together. The parastyle, conical and 
bulbous, is much lower than and well separated from the paracone. 


The paracone, the largest external cusp, is slightly higher than the 


67 


> an 
aN 
‘ 4 
u 
ae Ay «' » 7) aed > 
‘ i , by 
2 
) rau 4 
j : 
i | 2) 
POs fr Ta | j ¢ ; rr 
{ _ : 
- a4 ne ©? re é ; 7 ie 
i 8 Sh16q 9) . eissony Seo) >, bre ff ee rah 
/ ‘ rv t = u q 
Qo2 AdSW- Ons NAAy FeWol wes o d 
Nie f! i? ‘ yc vi iinet 


pet) 2 al Hc fsryssac 72a ve tt snoaey 


2 @ nari 
: 7 Ps 


68 


metacone. The metastyle is smaller than the parastyle and slightly 
lower than the metacone. The V-shaped cristae between the three 
posterior cusps are shallow and of nearly equal size, whereas the 
preparacrista is long and deep. 

The median row of two cusps is low, crest-like and labial 
on the crown. The anterior cusp is large, laterally compressed, 
and as high as the parastyle. The posterior cuspule is small, weak 
and directly lingual to the paracone. A straight and a V-shaped 
crista each connect the anterior cusp to the parastyle and the 
posterior cuspule, respectively. A sharp ridge, on the lingual face 
of the paracone, extends to the posterior cuspule. The crest of the 
median row runs directly posteriorly from the anterior cusp and 
continues labially to the posterior face of the metastyle. 

Two cusps, laterally compressed and joined by a V-shaped 
crista, form the inner cusp row along the lingual edge of the crown. 
The anterolingual cusp, or protocone (Simpson, 1936), is higher and 
larger than the posterolingual cusp. The postcingulum runs labially 
toward the median cusp row from the postcrista of the posterol ingual 
cusp and bears a small pyramidal cuspule. The ectocingulum, on the 
labial wall of the crown, extends from the anterior face of the 
parastyle to the posterior face of the metastyle. Between the 
median and internal rows, the crown is extensive, flat and not basined. 
A small ridge crosses the crown from the posterior cupule of the 
median row toward the posterolingual cusp of the inner row. 

paec The crown on UA 5861, the most complete of the referred pats, 


is trapezoidal in occlusal outline, with parallel labial and lingual 
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edges. The crown is longer labially than lingually, and the 
posterior and anterior margins are straight and converge lingually. 

Three rows of cusps, aligned anteroposteriorly, occur on 
the poy The labial row, shallowly concave externally, consists of 
Six cusps, which correspond to an anterior cingular cusp, the 
parastyle, paracone, metacone, metastyle and posterior cingular 
cusp. The sizes and heights of the cusps decrease progressively 
anteriorly and posteriorly from the paracone. 

Three bunodont, conical cusps occur lingually, one 
anterolingually, one posterolingually, and a relatively central and 
more labial protocone. The bases of the three cusps are joined 
lingually. The protocone is tallest and largest and closer to the 
anterolingual cusp. The latter is slightly higher than the 
posterolingual cusp. The crown is depressed on either side of the 
protocone. 

The median cusp ridge bears a central, large, crest-like 
cusp, taller and more posterior than the protocone. A tiny cuspule 
occurs on either side of the central cusp, near the anterior and 
posterior edges of the median ridge. 

A pair of small, pyramidal cuspules, one each on the pre- 
and postcingulum, occurs lingual to the median cusp ridge and medial 
to the anterior and posterior margins of the crown. 


ve The crown of the ml, approximately rectangular in occlusal 


outline, is transverse, gently convex anteriorly and concave 
posteriorly. The lingual border is straight and oriented obliquely 


anterolingually. There is virtually no stylar shelf. The protocone 
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is bunodont, anterolingual on the crown and leans labially. The 
hypocone, equal in size to the conules, is conical, bulbous and 
Slightly more lingual than the protocone. The paracone is taller, 
more nearly conical, and its base broader relative to the metacone. 
The conules are large and bunodont; the metaconule is conical, the 
paraconule is pyramidal, broader at the base and more lingual on the 
crown than the metaconule. The parastyle is tiny and anterior to 
the paracone at the labial end of the paracingulum. The metastyle, 
on the posterior slope of the metacone, is minute, but slightly 
higher than the parastyle. The ectoflexus is shallow and posterior 
to the midlength of the crown. The ectocingulum is short and weak, 
and on UA 5862 terminates posteriorly in a tiny cuspule, directly 
labial to the metacone. The crista on the posterior slope of the 
protocone extends to the hypocone, and, with the postcingulum,encloses 
a small posterointernal basin. 

Me. - The lingual edge of the crown is broken on UA 5870, and both 

2g thought to pertain here are heavily worn. The crown of the me 
differs from the ml in being rounded and convex lingually, with nearly 
straight anterior and posterior margins. In resembling the ml, the 
me is nearly quadrate in occlusal aspect, bears conical, low, bulbous 
cusps, and an extremely narrow stylar shelf. The paracone is larger 
and slightly taller than the metacone, and is lingually more convex. 
A sharp ridge occurs on the lingual face of the paracone. The 
protocone is anterolingual on the crown and leans anteriorly. The 
hypocone, broken on UA 5869, is small, conical and more lingual than 


the protocone on UA 5870. The conules are large and bulbous, with 
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the paraconule more lingual than the metaconule. The conulecristae 
are strong and a tiny cuspule occurs on both the pre- and post- 
paraconulecristae. The preprotocrista is short, the postprotocrista, 
longer. A third crista, on the posterior face of the protocone, 
extends to the hypocone. The lingual cingula are broad and well 
developed, and the postcingulum encloses a large posterointernal 
basin. The trigon basin is wide and shallow. 
Me - UA 5872 is the only carpolestid me in the assemblage from 
the Cypress Hills. Relative to the preultimate molars, the crown 
of the Me is more nearly triangular in occlusal outline, its lingual 
margin is more nearly rounded and convex, the protocone is medial 
rather than anterolingual, the metacone is smaller, and the hypocone 
is not developed. The protocone is low and bunodont. The paracone 
is larger and more labial than the metacone, and approximately twice 
as tall. The paraconule is well developed and is larger and more 
lingual than the metaconule. The parastyle is minute, and occurs at 
the junction of the preparacrista, preparaconulecrista and 
ectocingulum, directly anterior to the paracone. A metastyle does 
not occur on UA 5872. The postparaconulecrista terminates in a smal] 
cuspule near the base of the paracone. The postcingulum is broad and 
continuous lingually with the crista on the posterior face of the 
protocone. The precingulum is strong, and the ectocingulum is narrow 
and bears a small bump labial to the paracone. 

Pree The Pz's are laterally compressed and blade-like, with bases 
that are quadrate in occlusal outline. The external face of the Pa's 


is wider and extends farther ventrally than the internal face. The 
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base of the crown is bilobed, both internally and externally. The 
internal lobes are subequal ventrally and bifurcate at the medial 
junction of the anterior and posterior roots. Externally, the 
posterior lobe projects ventrally beyond the anterior lobe. 

Five apical cuspules occur anteroposteriorly on UA 5876 and 
UA 5875; the second and third cuspules are highest and subequal . 

On UA 5874, the apex of the crown is damaged, but includes the 
fourth and fifth cuspules of the six normally present. A tiny 
cuspule, absent on UA 5874 and UA 5875, occurs on the anterior face 
of the crown on UA 5876, below the first apical cusp. The talonid 
on all of the Pa's in the sample is short, crest-like, unicuspid 
and well differentiated from the main blade. 

Mr.- The trigonid on the My UA 5877 jis laterally compressed and 
blade-like and its lingual face is nearly vertical. The talonid, 
approximately equal in length to the trigonid, is much less 
compressed and extends labially well beyond the trigonid. The labial 
faces of the trigonid and talonid are inclined about 45 degrees to 
the base of the tooth. 

The trigonid cusps are lingually placed and are aligned almost 
directly anteroposteriorly. The protoconid is large, crest-like, and 
higher and slightly more labial than the conical paraconid; the two 
cusps are continuous labially, but are separated lingually by a 
notch. The metaconid, on the posterolingual face of the protoconid, 
is partially damaged but is clearly a small cusp. The precingulid, 
broken on its labial end, occurs on the anterolabial slope of the 


paraconid. 
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The talonid is broken anterolingually, but enough remains to 
indicate that a deep basin was present. The entoconid, on the 
posterolingual corner of the talonid, is much lower than the large, 
labial hypoconid. An elongated wear facet on the postcristid makes 
the presence of a hypoconulid indeterminable. The cristid obliqua 
is high, the postcristid is lower and anteriorly concave, in occlusal 
view. The entocristid is broken away. 

Mx. - On the Mz's the trigonid is small, bears low cusps, and is 
much narrower and shorter than the talonid. The paraconid, on the 
anterolingual corner of the trigonid, is well developed and conical. 
The metaconid, the largest and highest trigonid cusp, is slightly 
more lingual than the paraconid. In occlusal view, the metaconid is 
convex anteriorly and concave posteriorly. The protoconid, slightly 
higher than the paraconid, is more anterior than the metaconid and 
more labial than on Mr- 

The talonid, with a broad shallow basin, is lower than the 
trigonid. The hypoconid is large, crescentic and opposite the 
smaller, more nearly conical entoconid. The hypoconulid, worn away 
on UA 5879, is small and medial on UA 5878. The cristid obliqua is 
strong, the postcristid, arcuate. A lingual wedge-shaped notch 
separates the entoconid from a tiny bulge on the base of the metaconid. 
The precingulid is long and weak, and the postcingulid, on the 
posterior part of the base of the hypoconid, is faint and short. 

Mz.- The metaconid is damaged on both of the referred Mz's, and 
the paraconid is as well on UA 5880. The trigonid of the M, is 


shorter than either lobe of the bilobate talonid. The metaconid, 
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highest of the trigonid cusps, is posterior and slightly lingual to 
the paraconid. The protoconid is low and directly labial to the 
metaconid; their bases meet far labially on the trigonid. 

The lobes of the talonid are high and crest-like lingually, 
and much lower and more nearly flat labially. The anterior lobe 
is well differentiated from the shorter, narrower posterior lobe. 
The labial edge of the posterior lobe is considerably internal 
relative to the hypoconid. The hypoconid is large and flat. The 
entoconid, long, high and crest-like, is notched between the 
anterior and posterior lobes. A deeper, wider notch separates the 
entoconid from the trigonid. The hypoconulid, on the posterolabial 
edge of the posterior lobe, is double, with the lingual cuspule 
Slightly larger than. the labial one. The cristid obliqua is labial 
on the posterior wall of the trigonid. The precingulid is short and 
weak and ascends the anterolabial wall of the trigonid. 

DISCUSSION 


314 of 


In comparison to Carpolestes (AMNH 33980) the P 
Carpodaptes and those described here bear four labial cusps, instead 
of five, one cusp in the medial row, as opposed to two, and lack an 
anterolabial spur; the pric are less transverse than in Carpolestes 
and the Pa is lower, with fewer apical cuspules and a more strongly 
differentiated talonid. On the My_y the talonid is shorter and the 
protoconid more labial than in Carpolestes, and the posterior lobe of 
the talonid on the Mx is not as well set off from the anterior lobe. 


The referred specimens are nearer the size of Carpodaptes 


hobackensis Dorr, 1952, than C. hazelae, but are closer morphologically 
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to the latter. The Pa's from the Cypress Hills have a higher profile 
than those of C. hobackensis, and the trigonid is less compressed 
anteroposteriorly on the Mx's. The Pz of C. aulacodon Matthew and 
Granger, 1921, is higher in lateral profile and less quadrate in 
occlusal aspect than those described here, and the apical cusps are 
less prominent and closer together. 

Apart from their slightly smaller size, the p's from the 
Cypress Hills are somewhat more triangular in occlusal outline than 
those of C. hazelae, and the talonid of the Pa is slightly larger. 
The remainder of the dentition does not differ significantly from 
Cahazelee. 

Russell (1967) named Carpolestes cygneus from the Paskapoo 
Formation, Swan Hills area, Alberta. As described and pictured, 
the p2 does not bear a pronounced anterolabial spur and possesses 
four cusps in the labial row; the Pa has six apical cuspules and a 
well differentiated talonid. These features are diagnostic of 
Carpodaptes (Simpson, 1936; 1937b) and differ from Carpolestes as 
described above. The holotype and paratypes of "C. cygneus" 
probably should be referred to Carpodaptes; they are smaller than the 
known range in size of C. hazelae and C. aulacodon, but are within 
that of C. hobackensis. 

Family PAROMOMYIDAE (Simpson, 1940) 
Phenacolemur Matthew, 1915 


Phenacolemur frugivorus (Matthew and Granger, 1921) 
Craigps We) 


Referred specimens.- probable Mx: UA 5882. 
Locality.- UAR-1, Ravenscrag Formation, Alberta. 
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Known distribution.~ Ravenscrag Formation, Alberta; San Jose 
Formation, Colorado; Melville Formation, Fort Union Series, 
Montana. 

DESCRIPTION 

My. - Extensive wear and erosion have removed the enamel from 
UA 5882 (length, 1.7mm; anterior width, 1.0mm; posterior width, 
1.3mm) and the cusps are merely low, rounded bumps on the crown. 
The trigonid leans anteriorly and its rectangular occlusal surface 
faces anterodorsally. As a result, the protocristid is the highest 
Structure on the crown, and the posterior wall of the trigonid is 
inclined posteroventrally. The trigonid is anteroposteriorly 
compressed, and is much higher, shorter and narrower than the 
talonid. The lingual edge of the trigonid is oriented anterolabially. 
The metaconid is posterolingual on the crown, the protoconid, 
posterolabial, and the paraconid is anterolingual and slightly 
posterior to the anterior margin of the crown. 

The talonid basin is deep, very broad and closed. The 
talonid is approximately three times higher labially than lingually. 
The hypoconid, on the posterolabial corner of the talonid, is large 
and flat. The entoconid is lower and smaller and the postcristid is 
gently convex posteriorly, in occlusal outline. The cristid obliqua 
is labial to the midline on the posterior wall of the trigonid. 
There is no hypoconulid, precingulid or postcingulid on UA 5882. 

DISCUSSION 
UA 5882 resembles Phenacolemur and differs from all other 


known paromomyid genera in lacking external cingulids, in possessing 
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a nearly rectangular trigonid that leans strongly anteriorly, and 
an extremely broad talonid basin (Simpson, 1955). Only two 
Paleocene species of Phenacolemur are known: P. frugivorus and Pee 
pagei Jepsen, 1930b, both from Tiffanian horizons. UA 5882 is 
smaller than My, of P. pagei (Simpson, 1955), but does not differ 
Significantly from AMNH 33987, hypodigm of P. frugivorus, the 


smallest known species of Phenacolemur. 


Paromomys Gidley, 1923 


Paromomys depressidens Gidley, 1923 
(Fig. 18) 


Referred specimens .- My: UA 5883, and fragment UA 5884. 

Locality.- UAR-1, Ravenscrag Formation, Alberta. 

Known distribution.- Gidley Quarry, Lebo Formation, Fort Union 
Series, Montana; Ravenscrag Formation, Alberta. 

DESCRIPTION 

Mz.- On UA 5883 (length, 1.9mm; width 1.4mm) the trigonid leans 
anteriorly. Its rectangular occlusal surface faces only slightly 
anteriorly relative to UA 5882, probable Ms of Phenacolemur frugivorus 
from the Cypress Hills. The metaconid, protoconid, and paraconid are 
small, low cusps on the posterolingual, posterolabial and anterolingual 
corners of the crown respectively; the metaconid is largest and tallest. 
On UA 5884, fragmentary trigonid of a left My > the paracristid and 
protocristid are strong, gently convex anteriorly, and extend labially 
in parallel from the paraconid and metaconid, respectively. 

The talonid on UA 5883 is slightly wider and much longer than 


the trigonid. The hypoconid is large and flat, the entoconid is 
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higher and more crest-like. There is no hypoconulid, precingulid 
or postcingulid on the Ms. A narrow short, labial cingulid occurs 
at the base of the crown, near the hypoflexid. The cristid obliqua 
is ventral and slightly lingual to the protoconid on the posterior 
wall of the trigonid. The talonid basin is broad, closed and 
moderately shallow. 
DISCUSSION 
As in Paromomys, UA 5883 bears an external cingulid, an 
anteroposteriorly compressed trigonid that leans moderately 
anteriorly, low conical cusps, and a broad, closed talonid basin. 
Among known paromomyid genera, the trigonid on UA 5883 leans less 
anteriorly than in Phenacolemur, and the talonid basin is not as 
broad; relative to Palaechthon and Palenochtha, the trigonid is 
more nearly rectangular and less elevated above the talonid, and the 
talonid basin is broader. Only two species of Paromomys, P. maturus 
Gidley, 1923, and the smaller P. depressidens, are known,both from 
Torrejonian deposits, and, except for Mz, are separable mainly on 
the basis of size. UA 5883 is within the range in size of P. 
depressidens (Simpson, 1955) and does not differ significantly from 
AMNH 35609, hypodigm of the species. 
Family PLESIADAPIDAE Trouessart, 1897 


Plesiadapis Gervais, 1877 


Plesiadapis fodinatus Jepsen, 1930b 
(Fig. 19) 


Referred specimens.- pa: UA 5885. 
Locality.- UAR-1, Ravenscrag Formation, Alberta. 
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Known distribution.- Ravenscrag Formation, Alberta; Polecat 
Bench Formation, Wyoming; Bison Basin Tiffanian, Fort Union Series, 
Wyoming; Evanston Formation, Wyoming; Wasatch Formation, Wyoming. 

DESCRIPTION 

eke UA 5885 (length, 2.5mm; width, 4.3mm) is the only plesiadapid 
tooth in the assemblage from the Cypress Hills. The crown is 
moderately transverse and slightly hourglass-shaped in occlusal 
outline. Four cusps occur anteroposteriorly along the labial edge 
of the crown: three, the paracone, metacone and metastyle, are 
united into a high, large crest; the parastyle is large, set lower 
on the crown than the adjacent paracone, and is isolated from that 
cusp by a semicircular valley. The paracone is slightly higher than 
the metacone; both cusps are large and conical. The anterior face 
of the paracone bears three ridges: an anterolabial ridge descends 
onto the labial face of the parastyle; a strong anterolingual ridge 
and a weaker anterior one each extends to the semicircular valley 
that separates the paracone and parastyle. The metastyle is small 
and lies on the posterior slope of the metacone. 

The protocone is massive and slightly more anterior than the 
paracone. The paraconule, at the base of the paracone, is long, 
laterally compressed and ridgelike, and bears a small cuspule 
lingually. A groove separates the paraconule from the paracone and 
runs anteriorly to the semicircular valley. The preprotocrista 
reaches the parastyle and bears a small cuspule between the bases of 
the protocone and paraconule. A second, well developed crista on the 


posterior face of the protocone turns labially as a postcingulum along 
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the posterior margin of the crown and encloses a large posterointernal 
basin, in which the enamel is slightly wrinkled. A small bulge occurs 
on the postcingulum near the metastyle. The precingulum is broad and 
short, and joins the preprotocrista near the parastyle. 

Two small, narrow shelves occur on the labial wall of the 
crown: an anterior one at the labial end of the semicircular valley, 
and a larger, posterior one below the metacone. 

DISCUSSION 

The plesiadapid affinities of UA 5885 are inferred from the 
hourglass-shaped occlusal outline, the large posterointernal basin, 
unconnected strong protocone and ridge-like paraconule, the absence 
of a metaconule, and the labial alignment of the strong parastyle, 
large paracone, weaker metacone and poorly developed metastyle. In 
possessing a large parastyle, UA 5885 differs from Pronothodectes and 
resembles Plesiadapis. Among species of Plesiadapis in which the 
ps has been described, UA 5885 isictosest in size to P. fodinatus, 

P. gidleyi (Matthew, 1917), and P. farisi Dorr, 1952. In resembling 
P. fodinatus, UA 5885 is more nearly hourglass-shaped in occlusal 
outline than: PS 's of P. gidleyi and P. farisi, the paraconule is 
smaller and more elongate, and the paracone and metacone are more 


nearly connate than in P. gidleyi and less nearly so than in P. farisi. 
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Order DELTATHERIDIA Van Valen, 1965 
Superfamily PALAEORYCTOIDEA (Winge, 1917) 
Family PALAEORYCTIDAE (Winge, 1917) 
Pararyctes Van Valen, 1966 
Pararyctes sp. 
~ (Fig. 20) 
Referred specimens. - pt. UA 5886, and fragments UA 5887, UA 5888, 
UA 5889, UA 5890; 


2 


lingual fragment of probable ml of M=-: UA 5891; 


labial fragment of MS: UA 5892; 
M3: UA 5893; 
probable My: UA 5894 and fragment UA 5895. 

Locality.- UAR-1, Ravenscrag Formation, Alberta 

Known distribution .- Saddle Locality, Bison Basin Tiffanian, Fort 
Union Series, Wyoming; Ravenscrag Formation, Alberta (distribution 
of Pararyctes). 

DESCRIPTION 

ase Of the five P's of this species in the collection from the 
Cypress Hills, one, UA 5886, is nearly complete (width, 2.0mm), but 
its labial area is crushed anteroposteriorly. The remaining pats 
are labial fragments, of which UA 5887 is the most complete (length, 
1.6mm). A composite pa would be short lingually and much longer 
labially, with the crown concave anteriorly in occlusal outline, and 
more nearly straight posteriorly. 

The protocone on UA 5886 is subequal in height to the metacone 


and about one-third lower than the paracone. The paracone is 


approximately twice as large as the metacone and the two cusps are 
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connate almost to the apex of the metacone. The parastyle, broken 
away from UA 5886, is a well developed conical cusp on UA 5887, and 
is more labial than the paracone and slightly larger and much lower 
than the metastyle. The postmetacrista, higher than on the molars, 
is continuous with approximately the lower three-quarters of the 
height of the metacone. The postcingulum is preserved on both 
Specimens and runs along almost the entire posterior length of the 
crown. The precingulum is complete and is limited to the anterior 
part of the base of the protocone. The ectocingulum is narrow and 
occurs only between the paracone and metastyle. 

nl or ME.- The broken labial edge of UA 5891, a lingual fragment 
of a left ml or Me, is lingual to the metaconule. The protocone is 
high and anteroposteriorly compressed. The paraconule is small and 
near the protocone. The protocristae are high and narrow and the 


trigon basin slopes posterodorsally from the preprotocrista to the 


comparatively lower postprotocrista. The precingulum, on the anterior 


part of the base of the crown, is well developed. The postcingulum 
is completely broken away. . 

M2.- On UA 5892, a labial fragment of a left M2, (length, 1.9mm) 
the paracone and metacone are connate almost to their apices, 
with the paracone taller and more nearly conical. The ectoflexus is 
deep and median and separates large parastylar and metastylar 
Salients; the metastylar salient is wider and projects farther 
labially. The parastyle is higher than the metastyle. The 


ectocingulum is slightly raised and bears a small stylocone near the 
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parastyle. The preparacrista is low and extends to the stylocone. 
The paracingulum is broad and continuous with the parastyle. The 
metacingulum is narrower and ends near the base of the crown, below 
the postmetacrista. The metastyle, stylocone and paracingulum are 
heavily worn. 

(fe Extensive wear has removed most of the enamel from the 
oeciusal surface of UA 5893, a left Me. As preserved, the molar is 
strongly transverse (anterior width, 2.7mm; posterior width, 1.7mm) 
and narrow anteroposteriorly (length, 0.7mm). The stylar shelf is 
expanded anterolabially into a wide, short, triangular parastylar 
salient. The buccal margin of the crown extends anterolabially 
from the base of the metacone. The protocone is worn and leans 
Slightly anteriorly. The paracone and metacone are high and connate 
almost to their apices, with the paracone more nearly conical and 
Slightly more labial. The conules are tiny, and the paraconule is 
higher and more lingual than the metaconule. At least partly owing 
to differential wear, the prevallum is much higher than the 
postvallum. The parastyle, small and faint, occurs markedly lingual 
to the anterolabial corner of the crown. The paracingulum is broad. 
There is no metacingulum or metastyle on the Me, The preparacrista 
is sigmoid shaped, runs to the parastyle, and separates the 


paracingulum from the stylar area. The postcingulum is broad and 
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short, the precingulum longer and narrower. The ectocingulum is very 


faint. 


2Ms. - The trigonid on UA 5894 (length, 1.7mm; anterior width, 1.4mm; 


posterior width, 1.0mm) is longer, wider, and more than twice as hig 
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as the talonid. The protoconid, worn to the level of the trigonid 
basin, is V-shaped in occlusal outline, with postero- and 
anterolingual wings. The metaconid, directly opposite the protoconid, 
is less worn, higher and more rounded. The paraconid is broken, but 
appears to have been slightly lingual to the midline. The precingulid 
rises almost vertically from the anterolabial part of the base of the 
crown, 

The entoconid, the tallest talonid cusp, is more posterior 
than the hypoconid. The hypoconulid is higher than and closely 
twinned with the hypoconid. The cristid obliqua is medial on the 
posterior wall of the trigonid. The talonid basin is deep and 
closed, with the deepest point near the talonid notch. 

DISCUSSION 

Van Valen's diagnosis of Pararyctes (1966:58) employed the 
presence of pre- and postcingula on the upper molars in distinguishing 
P. pattersoni Van Valen, 1966, from known species of palaeoryctids. 
Since 1966, however, upper molars of the palaeoryctid Cimolestes 
magnus Clemens and Russell, 1965, with anterior and posterior cingula, 
have been recovered by Lillegraven (1969:73) from the Late Cretaceous 
Upper Edmonton Formation of Alberta. C. magnus is approximately three 
times as large as Pararyctes in known parts of the dentition. 

The upper molars described here are similar to Pararyctes in 
size and in possessing pre- and postcingula. UA 5892, the labial 
fragment of an Me, and the probable Mz UA 5894, are within the range 


in size of Palaeoryctes puercensis Matthew, 1913, and Pararyctes. On 
the me of Pararyctes and on UA 5892 the paracone and metacone are less 
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connate than in P. puercensis, the parastyle is weaker and the 
ectoflexus shallower. On the lower molars of Pararyctes and that 
described here the talonid is wider and larger than in P. puercensis, 
the trigonid is less compressed anteroposteriorly, and the hypoconid 
and hypoconulid are more closely twinned. 

On the por, described here, as on Pararyctes, the anterior 
margin of the crown is concave, the posterior margin nearly straight, 
and the metacone is present. On the ps of Palaeoryctes puercensis 
the anterior and posterior borders of the crown are nearly parallel, 
and the metacone is absent. 

The pat from the Cypress Hills, with well developed pre- and 
postcingula, differ from the ps of Pararyctes pattersoni, which does 
not bear lingual cingula. 

Order CONDYLARTHRA Cope, 1881b 
Family PHENACODONTIDAE Cope, 1881b 
Ectocion Cope, 1882 


Ectocion osbornianus Cope, 1882 
(hig. ct) 


Referred specimens. - pps: UA 5896. 
Locality.- UAR-1, Ravenscrag Formation, Alberta. 
Known distribution. - Ravenscrag Formation, Alberta; Buckman Hollow 
Local Fauna, Almy Formation, Wyoming; Plateau Valley Local Bauna, 
De Beque Formation, Colorado; Polecat Bench Formation, \Wlyoming; 
Wasatch Formation, Colorado and Wyoming. 
DESCRIPTION 


pee UA 5896, a moderately worn right pps (length, 5.4mm; width, 


6.3mm), is nearly quadrate in occlusal outline; the anterolingual edge 
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of the crown is oriented obliquely at approximately 45 degrees to the 
lingual margin. The root beneath the paracone, the anterior face of 
the parastyle, and the labial part of the precingulum are broken. 
The crown bears a large, bunodont protocone, smaller, conical 
paracone and metacone, a mesostyle anterolabial and close to the 
metacone, and a small bunodont hypocone, directly posterior to and 
separated from the protocone. The paracone is taller than the 
metacone and more convex labially in occlusal outline. The paraconule 
is at the base of the more posterior paracone; a ridge on the lingual 
face of the paracone joins the two cusps. A short furrow separates 
the bases of the metaconule and metacone. The postparacrista and 
Shorter premetacrista link the mesostyle to the paracone and metacone, 
respectively. The parastyle, lower than the paracone, is anterior and 
Slightly labial to that cusp, at the raised junction of the preparacrista, 
precingulum and ectocingulum. The metastyle, much smaller than the 
parastyle and approximately one-half the height of the metacone, is 
formed by the union of the postmetacrista, postcingulum and ectocingulum, 
posterior and slightly labial to the metacone. The ectocingulum is 
concave anteriorly, convex posteriorly, and bears two cuspules, one on 
either side of the mesostyle. The precingulum and postcingulum are 
continuous lingually and are cuspidate anterolingual to the hypocone 
and anterior to the protocone. 

The conules differ from one another in their wear patterns: 
the wear facet on the paraconule is triangular and continuous with the 
preprotocrista; that on the metaconule is tear-shaped and not continuous 


with the postprotocrista, which ends on the lingual face of the 


tia: A oe i a 


: . : - 
_ - a - - : : 
: : ’ of ,l 
> ~@'o ‘pearaat oP y fede : 146 abate suph Tie basin ‘ 
‘4 Adeasnad Paet at nig 


a 
Yo 9D8¥ sorstié so) ,SNOl61hG SH 


aatord sta mulipiraava ofd Yo dyse Total Bait bie al 


~~ ane ine 
~r ~~ } ani tONG tne onud ,2PTRi Fa —- ac = 


ibAs OS ih 


3a ol Sct) Dis IhrCHiGmasus oH V2 2025 6 2 OT? aS oh ile bis 


Sad , ee a 7 on 
iy my YO a7 iY 1, '~ ola ES, Hye nooo oy ita 
~r 3 f i} Spo7r0g io. 2 
- 7 . r ~ } ; vnrAs 
TSO Scr isT@et xAViO 
Mf 4 £ 
: nt : 7 & 7 ; ’ 1 208 nz 
. x ‘ = 
fe ‘¢ : one i ae i) 7 Jf tiie 
. j 
Soc — GU6e b3oe7SNn 
’ ’ 
«4 
j } = j i ‘ J] 
a) 
} n | "ert F 
¢ ‘ - j ~ 
4 i - 7 : o 4 
z : } 1] ! 
> { 4 ie ‘ - 
= hd 2)'= » 4 i iw 
iat zs . ; 
1 \ wl \ ' gl] ‘ : j 
r ; ek ; 1 i nit 


fo sho: ,egfuteu> ows 24650 tnd Qyiroligse6q, xSviig2 Lo ae 
q 7 


; 7 a = 
7S WON bib Wolupdineyg si? °.slyteozsm eng Jo sbte Tense 
7 : 
ivi Sid ' fr (Tin tia: SIBDIOFUD Sh On6 vi | Gulget 7 i auount3 nod 


7 
Spots 19 alt GF Woh tAs OA 
: a aoe 


Pa j : ; . — 
Senvwes2oq yeasw Yrosat eirone sitio Moy] »Ssniis 23 [une sat 


‘ 7 
gaa figtiw auvounitno) ofA VE PUPOT TD Sf al uiooG eg aad 
- 


- 


ait to sot) Teuonh) aig so /eo05 Asti einer ae seroma 
- 7 aan 


89 


metaconule. Both protocristae are well worn. 
DISCUSSION 

The phenacodontid affinities of UA 5896are inferred from the 
nearly quadrate occlusal outline of the crown, the presence of a 
large mesostyle, strong and continuous cingula that enclose the crown, 
bunodont cusps and conules, and a well developed hypocone, directly 
posterior to the protocone. Referral of UA 5896 to E. osbornianus is 
on the basis of resemblance to PU 14247, pps of E. osbornianus from 
Silver Coulee deposits; both specimens are of equal size. However, 
on UA 5896 the precingulum is slightly stronger lingual to the 
protocone and the mesostyle is somewhat larger than on the Princeton 


Specimen. 
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CONCLUSIONS 

The Ravenscrag Formation in the Cypress Hills, southeastern 
Alberta, has never been dated radiometrically, nor correlated with 
certainty with other known Paleocene formations. Although fossil 
molluscs from the Alberta Ravenscrag closely resemble those from the 
Fort Union Series (Russell, L.S., 1950), the fossil mammals from 
Police Point remain the best fossil indicators of the age of the 
bentonitic fossiliferous beds. 

Table 10 (p. 92) lists the known species in the assemblage 
from the Cypress Hills and their geological occurrence in other known 
Paleocene mammalian local faunas of North America. Six species in 
this list occur in the Torrejonian; of these, Ptilodus montanus and 
Mimetodon silberlingi are also found in Tiffanian and "Clarkforkian" 
deposits. Thus, of the 19 species described here, tour are restricted 
to the Torrejonian, and 14 are known from Tiffanian or younger 
horizons; Nyctitherium, possibly present in the assemblage, is 
exclusively Eocene in known distribution. This compilation implies a 
Tiffanian age for the assemblage from the Cypress Hills, which, with 
exception of the condylarths, is closest in faunal composition to that 
from the Tiffanian Scarritt Quarry (see Table 11, p. 93). The Cypress 
Hills Local Fauna provides the first Tiffanian record of Parectypodus 
Sinclairi, Mesodma sp. P, Propalaeosinopa diluculi and Paromomys 
depressidens and, possibly, the first Paleocene record of Nyctitherium. 

Except for a single DPA of Ectocion osbornianus, condylarths 
and other large mammals are conspicuously absent from the Cypress Hills 


Local Fauna, of which smal] multituberculates, insectivores and 
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primates comprise the major part. Since more than 800 mammalian 
specimens were collected from the Police Point locality, the absence 
of large mammals from the local fauna is more than a consequence 

of sampling error. It appears that the low energy depositional 

regime of the Police Point locality - inferred from the extremely 
fine-grained nature of the thinly bedded, bentonitic clays - may have 
biased the local fauna in favor of remains of smaller mammals. 
Large fragments of bone of actinopterygian fishes, salamanders, 
turtles, lizards and crocodilians are abundant in the death assemblage, 
and, in view of the nature of the bentonitic clays, imply that the 
environment of the Police Point locality during the Late Paleocene 

may have been a large inland lake, with streams emptying from the west. 
It seems likely that thease remains of large, aquatic and amphibious 
lower vertebrates are partially representative of the fauna that 
inhabited the lake and its surrounding shores. On the other hand, the 
biased and fragmentary nature of the mammalian remains from Police 
Point suggest stream transport to their site of deposition, with larger 
mammals perhaps being deposited first, farther west, in a higher energy 
environment. The presence of large mammals in the Paskapoo Formation 
(see Table 12, p. 94) - in part, the equivalent of the Ravenscrag 
Formation on the Alberta plains, west of the Cypress Hills - agrees 


with this interpretation. 
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Table 10. Mammalian species in the Cypress Hills Local Fauna and 
their biostratigraphical occurrence in North America 


(McKenna, 1960; Russell, D.E., 1967) 


Ptilodus montanus 


Neoplagiaulax hunteri 
Parectypodus sinclairi 
Mesodma sp. P 


Mimetodon silberlingi 


Peradectes cf. elegans 


Propalaeosinopa diluculi 


Elpidophorus elegans 


Leptacodon tener 


Leptacodon packi 


Litolestes notissimus 
Litolestes sp. 


cf. Nyctitherium 


Carpodaptes cf. hazelae 


Phenacolemur frugivorus 


Paromomys depressidens 


Plesiadapis fodinatus 


Pararyctes sp. 


Ectocion osbornianus 


Torrejonian - Wyoming, Montana; 
Tiffanian - Wyoming. 


Tiffanian - Wyoming. 
Torrejonian - Montana. 
Torrejonian - Montana. 


Torrejonian - Montana, Wyoming; 
"Clarkforkian" - Montana. 


Tiffanian - Montana, Wyoming, 
Colorado. 


Torrejonian - Montana. 
Tiffanian - Montana, Alberta. 


Tiffanian - Montana, Alberta, 
Colorado. 


Tiffanian - Wyoming. 

Tiffanian - Montana. 

Tiffanian - Montana, Wyoming. 

Wasatchian - Wyoming, Colorado, 
New Mexico; 

Bridgerian - Wyoming. 

Tiffanian - Montana. 

Tiffanian - Montana, Colorado. 


Torrejonian - Montana. 


Tiffanian - Wyoming; 
Wasatchian - Wyoming. 


Tiffanian - Wyoming. 
Tiffanian - Colorado; 


"Clarkforkian" - Wyoming; 
Wasatchian - Colorado, Wyoming. 
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Table 11. Comparison of local faunas from the Cypress Hills, 
Ravenscrag Formation, Alberta, and Scarritt Quarry, 
Melville Formation, Fort Union Series, Montana. 


CYPRESS HILLS LOCAL FAUNA 


Ptilodus montanus 
Neoplagiaulax hunteri 


Parectypodus sinclairi 
Mesodma sp. P 


Mimetodon silberlingi 
Peradectes cf. elegans 


Propalaeosinopa diluculi 
Elpidophorus elegans 
Leptacodon tener 
Leptacodon packi 

cf. Nyctitherium 
Carpodaptes cf. hazelae 
Phenacolemur frugivorus 


Paromomys depressidens 
Plesiadapis fodinatus 


Litolestes notissimus 
Litolestes sp. 


Ectocion osbornianus 


SCARRITT QUARRY LOCAL FAUNA 
(Simpson, 1936; 1937a; 1937b; 
Russell, D.E., 1967) 


Propalaeosinopa thomsoni 
Palaeosinopa simpsoni 
Elpidophorus elegans 
Leptacodon cf. tener 


Carpodaptes hazelae 
Phenacolemur frugivorus 


cf. Paromomys, gen. and sp. indet. 


Plesiadapis anceps 
Plesiadapis rex 


Paleotomus senior 


Arctocyon ferox 
Thryptacodon ?australis 
Gio Chriacus. sp. 
?Ellipsodon sp. 
Giaiaplaletes™ sp. 
Litolestes notissimus 


Tetraclaenodon cf. puercensis 
Tetraclaenodon sp. 
Gidleyina montanensis 
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?Gidleyina silberlingi 
?Gidleyina superior 
?Gidleyina sp. 
Titanoides sp. 
Titanoides zeuxis 
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Table 12. Large mammals known from the Paskapoo Formation, 
Alberta, and absent from the Cypress Hills Local 
Fauna, Ravenscrag Formation, Alberta. 

ERICKSON'S LANDING LOCAL FAUNA (Simpson, 1927) 

Catopsalis calgariensis (Multituberculata) 


?Phenacodus (Condylarthra) 


LOCALITY 2E, CALGARY (Russell, L.S., 1958; Russell, D.E., 1967) 
Catopsalis calgariensis (Multituberculata) 

?Chriacus (Condylarthra) 

?Neoclaenodon (Condylarthra) 


Tetraclaenodon cf. puercensis (Condylarthra) 


OC AIDIY Slew COCURANES(Russelii at Se.. 1958: Russel lon D Eb a1 967) 


?Ectocion collinus (Condylarthra) 


LOCALITY 11, COCHRANE (Russell, L.S., 1958) 
Chriacus orthogonius (Condylarthra) 


Meniscotherium semicingulatum (Condylarthra) 


SWAN HILLS LOCAL FAUNA (Russell, L.S., 1967) 


Claenodon sp. (Condylarthra) 


SAUNDERS CREEK LOCALITY (Russell, L.S., 1948; Simons, 1960) 


Caenolambda (Pantodonta) 
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Ptilodus montanus: (A) labial, and (B) lingual view, 


UA 5643, left P2, length: 6.2, about x 7; (C) occlusal 
view, UA 5646, right M!, width: 2.6, about x 7; (D) 


lingual view, UA 5649, right Pa: about x 7; (E) occlusal 


view, UA 5650, right M-, length 3.7, about x 7; (F) 


occlusal view, UA 5653, left M- 


5» Tength:2.5, abouG@ xe77 


Fig. 
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Neoplagiaulax hunteri: (A) labial, and (B) lingual view, 
UA 5655, right ps, Tengu: cee avoutexe7emC) occlusal 
view, UA 5667, right me, Jengthzecs7.sapoutex 7: 6(D) 
occlusal view, UA 5679, left Me, Tengthme lec, about x 7; 
(E) occlusal view, UA 5681, left Mz, length: 2.9, about 
ya LE) occlusal view, UA 5656, right Ms, length: 1.5, 


about x 7. 
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Figuaor 


Parectypodus sinclairi: (A) labial, and (B) lingual view, 
UA 5721, left P*, length: 2.1, about x 25; (C) occlusal 
view, UA 5694, right ml, Tength:32.3, about) x. /35( 0D) 
occlusal view, UA 5700, left Me, length: 155, aboutexe/s 
(E) labial, and (F) lingual view, UA 5704, left Pa» about 
x 25; (G) occlusal view, UA 5713, left My, length: 1.9, 
about x 7; (H) occlusal view, UA 5717, right M5. length: 
N05 about xXe/e 
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Mesodma sp. P.: (A) labial, and (B) lingual view, UA 5723, 
right ps length: 2.0, about x 25; (C) occlusal view, 

UA 5726, left ml, length: 2.1, about x 7; (D) occlusal 
view, UA 5727, left ML, length: 2.1, about x 73 (E) 
occlusal view, UA 5739, right M2, length: 1.0, about 

x 25; (F) labial, and (G) lingual view, UA 5742, right P,, 
about x 25; (H) occlusal view, UA 5752, left My length: 
1.6, about x 7; (I) occlusal view, UA 5757, left M3. 


length: 0.9, about x 25. 
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Peradectes elegans: (A) occlusal view, UA 5760, left M-, 


Mimetodon silberlingi: (A) labial, and (B) lingual view, 


UAS5 75972 ont Pa about x 25. 


] 


length: 1.6, about x25; (B) occlusal view, UA 5761, 
left My or Ms, length: 1.8, about x 7; (C) occlusal 
view, UA 5762, right My or M5. WIG Ciicetle 0 5 dDOU Laxey 
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Propalaeosinopa diluculi: (A) occlusal view, UA 5763, 
left ml, length: 2.7, about x 7; (B) occlusal view, 

UA 5767, right Me, length: 2.8, about x 7; (C) occlusal 
view, UA 5776, right M3, width: 3.8, about x 75 (D) 
occlusal view, UA 5778, right M-, length: 2.9, about 
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Elpidophorus elegans: (A) occlusal view, UA 5782, fragment 


of left maxilla with pom, length ml: A.0, aboutexacn 


(B) occlusal view, UA 5788, right Me, Tinguallengtnemcrs. 
abouts xX /;9. G@moceltsels view. UA 5/91, left Me, about x 73 


(D) occlusal view, UA 5792, left 2DP, 


% 7/3) (E)mocelusalmview.,. UA 5/94, lett My or M5. Wi eiumoeas 


about=ay; (i jeocciusal view, UA5/9/, right Mr or Mz, 
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Leptacodon tener: (A) occlusal view, UA 5799, left po, 


length: 1.6, about x 7; (B) occlusal view, UA 5806, left 
ml, length: 1.4, about x25; (C) occlusal view UA 5810, 
right Me, length: 0.9, about x25; (D) occlusal view, 

UA 5820, left Pare 
view, UA 5822, fragment of right mandible with Pa-Mr. 


Tengtheel-senapout x 7; (E) occlusal 


length M=: 1.5, about x 7; (F) occlusal view, UA 5823, 


1 


fragment of left mandible with M--Ms 


pe os 
about x 7; (G) occlusal view, UA 5832, right Ms, length: 


length Ms: 1-1; 


ln lee about.x2oe 
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Leptacodon packi: (A) occlusal view, UA 5833, right ml 
length: 1.2, about x 7; (B) occlusal view, UA 5837, 


left M2, length: 1.1, about x 7. 


Litolestes notissimus: (A) occlusal view, UA 5841, left 
ml, width: 2.5, about x 7; (B) occlusal view, UA 5843, 
left Me, about x 7; (C) occlusal view, UA 5848, right 
Me, length: 1.6, about x 7; (D) occlusal view, UA 5849, 


fragment of right mandible with M-, length My: 2.0, 


| 
about x 7; (E) occlusal view, UA 5853, left Mz, length: 


129 about. xava 
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Litolestes sp.: occlusal view, UA 5856, fragment of 


left maxilla with ml 2 and parastyle of Me, length 
ml. (hasiy GleOViie 26 fle 


cf. Nyctitherium: (A) occlusal view, UA 5854, right 


ml or Me, lingual length: 0.8, about x 25; (B) occlusal 


view, UA 5855, right M! or M2, lingual length: 0.8, 


about x 25. 
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Carpodaptes cf. hazelae: (A) occlusal view, UA 5857, right 


ae, length: 1.7, about x 7; (B) occlusal view, UA 5861, 

right PZ, length: 1.7, about x 7; (C) occlusal view, UA 5864, 
right ml, length: 1.4, about x 7; (D) occlusal view, UA 5870, 
right Me, length: 1.3, about x 7, (E) occlusal view, UA 5872, 
left me, length: 1.1, about x 7; (F) labial, and (G) lingual 


view, UA 5876, left Pz, length: 2.3, about x 7; (H) occlusal 


4? 
view, UA 5877, right M-, length: 1.7, about x 7; (I) 
occlusal view, UA 5879, right Ms, length: 1.2, about x 7; 


(J) occlusal view, UA 5880, left Mz 


3° length: 1.9, about 


neethe 
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Pues. FPG Phenacolemur frugivorus: occlusal view UA 5882, right Mz, 


lengths? 127, about. x 7. 


Fig eels: Paromomys depressidens: (A) occlusal view, UA 5883, 
right Ms, length: 1.9, about x 7; (B) occlusal view, 
UA 5884, left M5, WidLiise leoee aDOULEX 7. 


FiGamige Plesiadapis fodinatus: occlusal view, UA 5885, right ps, 
henGth:. 255, d0OULEX o/s. 
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Fig. 17 


Fig. 19 
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Pararyctes sp.: (A) occlusal view, UA 5886, left P-, 
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width: 2.0, about x25; (B) labial view, UA 5887, left P=, 


length: 1.6, about x 7; (C) occlusal view, UA 5891, 
left mM or Mf, about x 25; (D) occlusal view, UA 5892, 
left Me, length. 9s) about: xs/756(b))occlusal@views 
UA 5893, left M2, length: 0.7, about x 7; (F) occlusal 


view, UA 5894, right ?Ms, length: 1.7, about x 7. 


Ectocion osbornianus: occlusal view, UA 5896, right pps, 


hength: 524, abouts xeon 
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